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WHITE NICKEL BRONZE. 

Pending the legal decision of the questions at issue with 
regard to processes of nickel-plating, manufacturers of 
nickelized wares are likely to be specially interested in a 
plan which is being developed in France looking to the sub- 
stitution of nickel bronze for nickel plated iron or brass. 

An ore of nickel, garnierite, is found in extensive deposits 
in New Caledonia, the French penal colony east of Australia, 
and are there worked by Messrs. John Higginson & Co., of 
Noumea. On preliminary roasting the garnierite yields a 
regulus containing from 60 to 70 per cent of nickel, which 
is shipped to the works of the French company, at Septemes, 
near Marseilles, where it is smelted into ingots and granules 
containing 99J£ per cent of pure nickel and % P er cent °f 
utilizable metallic substances. The extent of the mineral 
deposits in New Caledonia, the reduction in the cost of 
freight owing to the concentration of metal through the pre- 
liminary fusion, and the economy effected by the new 
methods of reduction devised by M. Jules Gamier, enable 
the company to sell the pure metal at about one-half the 
price it obtained three years ago. 

After many experiments the company have succeeded in 
rolling and forging the pure metal; but greater success is at- 
tained by mixing the pure metal with various proportions of 
copper, zinc, and tin, forming nickel bronze. "Twenty per 
cent of nickel suffices to give the desired tint and to secure ■. 
inoxidizability. All articles now made of brass or copper, 
nickel plated, can be produced in solid bronze by the same 
processes and with the same plant, and at practically the 
same cost. So made they are 20 per cent stronger, and may 
generally be much lighter. Its great strength and the pro- 
perty of non-oxidization make this alloy eminently suitable 
for mathematical and musical instruments. 

A small quantity of nickel added to steel increases its 
hardness and renders it inoxidizable, while edge tools made 
of the alloy stand better than those of ordinary steel. A 
nickel bell metal is also found to give good results. The 
Paris Exhibition of 1878, says the Journal of the Society of 
Arts, proved the action of a totally newsystem of metallurgy 
in connection with this beautiful metal; and that of 1879 
showed its practical introduction into most branches of 
manufacturing industry. 
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THE EXPORTATION OF AMERICAN MANUFACTURES. 

Many of our manufacturers have suffered grave disap- 
pointment from the difficulties encountered in obtaining a 
lucrative foreign trade. To make the best article of its class, 
and at the lowest first cost, do not of themselves open the 
door for a demand from other countries. The manufac- 
turer and his home customers may, indeed, be the only 
ones who are willing to concede that his product is the best, 
but supposing that proper means have been taken to inform 
the buyers of distant markets, and that there may be tacit 
agreement on this point, there are still other and quite as 
weighty considerations which enter into the problem. Our 
exports of manufactured goods in any considerable quanti 
ties commenced but yesterday, as it were. The agricul- 
tural interests have so largely predominated here that the 
growth of any one manufacturing industry has been gener- 
ally gauged by the approximation we were making to the 
supply of the home demand, and in almost every department, 
except in articles of food, we have always heretofore been 
large importers. In 1873 there commenced a steady dimi- 
nution in our imports, with a corresponding growth in our 
manufactures. In this way we at once cut down the largest 
and most valuable trade of the manufacturers of England, 
France, and Germany. They have had hard limes there, and 
reduced the prices of many kinds of goods to so low a figure 
that, with wages much below ours, it has been impossible 
for their manufacturers to make the 2}£ or 3 per cent interest 
on their capital which is the most that many of them expect, 
It is, therefore, with foreign competitors in this condition 
that our manufacturing industries have become so flourish- 
ing as to lead toVlarge expectations of a profitable export 
trade. 

More than this, also, the foreign manufacturers who used 
to supply us so largely, and have labored so strenuously to 
maintain their hold, have likewise been the caterers for the 
other foreign countries to whom we now desire to sell goods. 
For more than half a century English manufacturers have 
had branch agencies in nearly every quarter of the globe 
where it was possible to find a market for the productions 
of English workshops, and, to a less extent, this has also 
been true relative to French and German productions. They 
have well established business relations, and know the 
wants of customers, thus holding a great advantage, even 
as against better goods at lower prices. And with these 
agencies, as with their principals at home, it necessarily fol- 
lows that they will make the most strenuous efforts to keep 
what trade they have. Their money ft invested in it, and 
the capital of foreign houses is generally much larger in 
proportion to the amount of business done than is the case 
here, so they are able to give long credits, while being satis- 
fied with rates of interest too low to tempt American in- 
vestors. . 

Notwithstanding all these obstacles, however, the great 
superiority of many articles of American manufacture, 
which, from our improved machinery and better methods, 
can be produced at a lower cost here than similar goods of 
an inferior quality can be made abroad, undoubtedly affords 
solid grounds for expecting a steady growth in our exports 
of manufactures. Comparing the imports for the year ended 
June 30, 1879, with our receipts of foreign manufactured 



goods in 1873, the great falling off which has been shown 
in six years ought to be as encouraging to us as it has been 
discouraging to foreign manufacturers. In watches and 
watch movements this decrease amounted to $2,354,226; in 
manufactures of cotton, $14,821,141; in flax goods $5,734,- 
549; in iron and steel and their manufacturers, $49,861,304; 
in copper and its manufactures, $3,392,389, and in lead and 
its manufactures, $3,182,813. In nearly all of these articles, 
however although we still continue to be liberal importers, 
we have a steadily growing export trade — nothing to be 
compared to the great increase we have had in the exports 
of farm produce, it is true, but amply sufficient to prove 
that our manufacturers, while rapidly covering the field at 
home, are successfully competing for foreign custom. The 
results have thus far, in many cases, seemed small, in pro- 
portion to the efforts put forth, but this is just where the 
characteristic impatience of American manufacturers and 
the nervous impetuosity of American business men are 
most apparent. They do not fully appreciate the character 
and extent of the competition they have had, and are far 
from attaching such importance to the progress they have 
already made as is given to it by their foreign competitors 
themselves. It has been a life or-death struggle with the 
latter, and, with every advantage they have had, they now 
see that American competition, which was scarcely known 
ten years ago, will have to be met hereafter in all the lead- 
ing markets of the world, in every prominent description of 
manufactured goods. In cotton and woolen manufactures, 
in machinery, railway supplies, and general hardware, as 
well as in hundreds of minor articles of which we formerly 
imported a large part of what we consumed, they see that 
the manufacture is now established here on such a basis that 
they will have more to fear from us hereafter than they have 
heretofore had from competition among themselves. The 
recent advance in tariff rates by Germany, the efforts to im- 
pose higher duties by France, the talk about "protection" 
even in England, all have their origin in the fear of Ameri- 
can goods, and such considerations should encourage our 
manufacturers to put forth still further efforts in many 
branches of business where we have as yet made but little 
more than a commencement. 



NEW JERSEY MINES AND MINERALS. 

The annual report for 1879 of the State Geologist, George 
H. Cook, gives, in addition to other valuable matter, a 
large amount of information touching the mineral resources 
of New Jersey. The list of iron mines includes nearly 300 
separate openings, ranged in four parallel belts known as the 
Ramapo, Passaic, Musconetcong, and Pequest. The output 
for the year 1879 was 488,028 tons, an increase of 19 per 
cent upon the year before. At the close of the year there 
were eleven furnaces in blast with a capacity of 3",210 tons a 
week, and three Spiegel furnaces making 132 tons a week. 
The State has in all seventeen stacks, with a yearly capacity 
of 200,000 tons. 

The zinc mines produced a little short of 22,000 tons of 
ore. 

The statistics of the clay deposits give evidence of a pros- 
perous year. The figures for the clay district of Middlesex 
County, according to the three principal groups of pits, are 
as follows: 

Tons. 

1. Woodbridge — Fire clay, fire sand, kao- 

lin, and fire brick, shipped..., 115,060 

2. Claybanks north of the Raritan River — 

Fire clay, fire sand, and kaolin 90,000 

3. Claybanks south of the Raritan River — 

Fire clay, fire sand, and kaolin 60,000 

Total refractory materials 265,060 

The product of the mines and pits of stoneware clay in 
Middlesex County is set down as 10,000 tons, or about half 
that of the previous annual output. The clay banks on the 
Delaware side of the State yielded 31,847 tons of refractory 
materials. 

The red brick works along the Raritan and South rivers 
did not begin to be worked to the full capacity until Septem- 
ber. The product for the year was 87,000,000; this year it 
is expected to be 110.030,000. 

The greater part of the products of the eastern part of the 
State is manufactured into fire brick, retorts, drain pipe, 
terra cotta, and wares, at works in the neighborhood of the 
pits. The employment of the dense clay of the Raritan fire 
clay stratum for glass pots is likely to be successful. This 
clay burfis very solid and free from checks, resembling in 
this respect the best of the foreign clays imported for mak- 
ing crucibles and glass pots and strong fire brick. This clay 
is abundant, and can be sold for half the price of the im- 
ported clay. Tbe finer gradesof white clay from the vicinity 
of Woodbridge and Amboy are extensively used in the manu 
facture of cream-colored and white granite wares. They are 
good for mixing with tbe less plastic Delaware clays, but do 
not burn white like kaolin clays. A practical method of 
removing the oxide of iron would be avaluable discovery, as 
it would permit ; the use of these clays in place of the more 
costly and less plastic clays now employed. Several new 
uses for New Jersey clays have been recently developed, 
with promise of great advantage to the State. The potteries 
making white ware at Trenton, Elizabeth, and Jersey City 
number 101 kilns, producing $2,500,000 worth of wares a 
year, or more than half the whole product of the country. 
They employ 3,000 hands, and pay out $1,250,000 a year in 
wages. 
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In the course of the year there were 38 glass factories in 
operation in the State, each employing from 50 to 75 hands. 
In,' addition to supplying these works the glass sand pits 
along the Maurice River sell from 10,000 to 15,000 tons of 
sand for consumption in adjoining States. 

The yield of greensand marls in the marl belt crossing 
the southern half of the State is large, and the supply is 
practically inexhaustible. No attempt was made to collect 
the statistics of lime burned in the State. 

A large and valuable map accompanies the report, showing 
the leading features of the economic geology of the State. 



THE C0MMISSI0NEESH1P OF PATENTS. 

The President has nominated and sent to the Senate for 
confirmation the name of the Hon. Edgar M. Marble, of 
Michigan, to be Commissioner of Patents, in place of Gen. 
Paine resigned. It is understood that the new Commis- 
sioner takes his seat May 1. 

This appointment will, we feel confident, give very gen- 
eral satisfaction. Mr. Marble is by profession a lawyer, and 
for a considerable time past has been Assistant Attorney- 
General of the United States in the Department of the In- 
terior, where his labors have always been distinguished by 
marked ability. He is an enlightened and commanding 
man, in the prime of life — 45 years — agreeable manners, 
sterling integrity, quick perceptions, and judicial mind. He 
believes in hearing both sides of a case carefully before de- 
ciding. We think that the interests of patentees and invent- 
ors will at his hands be promoted, and that the affairs of 
the Patent Office will flourish so long as he occupies the 
Commissioner's chair. 

The retiring Commissioner, Gen. Paine, has been very 
successful in his management of the Patent Office, and his 
departure occasions general regret. During his term he 
thought it necessary to introduce a number of new rules of 
practice, some of which are regarded as mere additions to 
the length of official red tape. But it must be admitted 
that, as a whole, Gen. Paine's administration has been an 
able one. Some of his decisions in patent cases have a high 
value for their clear and original method of interpreting the 
law, and will always rank with the ablest documents among 
the official records. 



THE EDISON LAMP TESTS. 

To the Editor of the Scientific American : 

Your correspondent, Mr. William C. Ramsdell, in his let- 
ter of April 9, in your issue of May 1, p. 281, shows that he 
is unacquainted With the very elements of the subject about 
which he writes, and criticizes the conclusions reached by 
myself and others only because he does not understand 
them. 

In the first place he seems to think that electromotive 
force is the same thing as the energy involved or work done 
in a given circuit. If he had examined any of the text books 
on electricity he would have found that electromotive force 
expresses simply the specific power which any combination 
(battery or magneto-electric machine or the like) possesses for 
causing the transfer of electricity from one place to another. 
In a given couple, say a Smee battery, it is the same in a 
cell the size of a thimble and in one as large as a bath-tub. 

It is very correctly measured by the product of the current 
inte the resistance where these are known, but when its 
value is obtained we have not found that of the energy ex- 
pended or work done in the same circuit. For the latter we 
must have the product of the current squared, into the time, 
into the resistance, into the constant •787335, if we would ex 
press the result in foot pounds. 

Had Mr. Ramsdell been acquainted with these matters he 
would have been saved the absurdity of announcing that it 
would require the same expenditure of fuel to run twelve 
lamps as it would be needed to run one. 

It is curious that this reductio ad absurdum of his own did 
not open his eyes. Why should he stop at twelve lamps? 
His own method of calculation would give him the same re- 
sult with a thousand, or a million, and thus reduce the .<Cost 
of lighting the country to that required for one lamp. 

It is hardly necessary to point out that in the calculations 
made in our paper it was not assumed that the twelve lamps 
were in series. 

Theoretically it would make no difference as to the total 
energy expended how they were arranged, but, of course, 
any one acquainted With the subject would know that to 
place them in series would introduce great practical diffi- 
culties. Our calculation as given is correct for an arrange- 
ment in parallel circuits; but Mr. Ramsdell's calculations are 
simply absurd. Yours truly, 

Henry Morton. 

Stevens Institute of Technology, Hoboken, N. J.,' April 23. 



THE NATIONAL ACADEMY OE SCIENCE. 
The spring meeting of the National Academy of Science 
was held in Washington, April 20-23. The attendance was 
small. At a private session an amendment of the constitu- 
tion was adopted limiting the number of members in the fu- 
ture to one hundred. Major J. W. Powell and Professor 
William H. Brewer were elected members, making the pre- 
scribed number complete. Professor Alexander Agassiz, of 
Cambridge, was chosen Foreign Secretary in place of Pro- 
fessor F. A. P. Barnard, whose term of office had expired. 
The Council elected for the ensuing year comprises S. F. 
Baird, Wolcott Gibbs, Asaph Hall, J. E. Hilgard, Clarence 
King, and Simon Newcomb. 



Quite a number of scientific papers were read. The first 
was by Professor A. Agassiz, on " The Sea Urchins of the 
Challenger Expedition." A paper by Professor A. S. Pack- 
ard, Jr , on "The Internal Structure of the Brain of Limu- 
lus Polyphemus," was read by Dr. Coues. Prof. O. C. 
Marsh discussed at considerable length ' ' The Size of the 
Brain in Extinct Animals," reaffirming the law of brain 
growth enounced by him two or three years ago. Mr. D 
P. Todd, of the Nautical Almanac office, in a paper on 
" The Use of the Electric Telegraph during Total Eclipses 
Applied to the Search for Intramercurial Planets," gave a 
plan by which observers of the eclipse of 1882 might tele- 
graph their discoveries from station to station, and so con- 
firm and extend each other's work. 

On the third day of the meeting papers were read by F. 
M. Green on " The Telegraphic Determinations of Longi- 
tude by the United States Hydrographic Office;" T. S. 
Hunt on "TheTatonic System of Geology;" S. P. Langley 
on "An Instrument for Measuring Radiant Heat, and on the 
Composition of Colors;" E. S. Holden on "The Nebula of 
Orion;" Theodore N. Gill on "The Distribution of Zeus 
Conchifera;" William Harkness on "The Solar Corona;" E. 
S. Morse on "An Early Race of Man in Japan." On ac- 
count of the number of papers remaining for presentation, 
an extra session was held on the 23d. 

It was decided to hold the Fall meeting in this city, begin- 
ning November 16. 

- — — — » h i » 

NEW YORK ACADEMY OF SCIENCES. 

At a meeting of the New York Academy of Sciences, held 
Monday, April 19, 1880, Prof. J. S. Newberry in the chair, 
_Mr. I. C. Russell delivered an address on 

RECENT OBSERVATIONS ON THE GEOLOGY OP HUDSON 
COUNTY, N. J. 

From a study of the very large number of wells sunk in 
Hudson county, Mr. Russell had prepared a diagram show- 
ing the generalstratification of rocks to be as follows: Shell 
heaps accumulated by the aborigines, sand dunes, glacial 
drift, red shales and sandstones, trap rock, sandstone and 
shales, serpentine, quartzite, and gneiss. 

A large portion of the address was devoted to tracing the 
trap rock formation from the Kill-von-Kull, along the Ber- 
gen hills, the Palisades along the Hudson, and up to Haver- 
straw, where it reaches the height of a thousand feet. The 
general dip of the formation is 15° to the northwest. Both 
above and below it are found strata of triassic shales and 
sandstones. Specimens were exhibited showing the meta- 
morphosis of these rocks where they came in contact with 
the trap. The whole configuration of the trap rock forma- 
tion will be understood, as was shown by a diagram, if we 
imagine a stream of trap coming up from below and crowd- 
ing out the sedimentary rock before it, chiefly following the 
direction of the strata, but now and then breaking through 
and forming branches from the main stream. These would 
then be partially exposed by subsequent erosion. There is 
every evidence that the surface erosion of this vicinity was 
a tremendous one. Upon following out the slope of the 
strata on both sides of the Bergen hills, and calculating the 
height, it will be found that they must have once formed 
mountains at least seven thousand feet high. This agrees 
perfectly with the theory proposed by Dr. Newberry, that 
the whole continent in the vicinity of New York City was 
once far more elevated above the sea level than it now is. 

The denudation of the trap on the Bergen hills by erosion, 
and especially by glacial action, has given rise to peculiar 
conditions of drainage. Numerous basins without any out- 
let were hollowed out in the trap and filled with drift by the 
glaciers. It is evident that in such localities there can be 
no natural drainage, but that all impurities will accumulate 
and exhale poisonous gases. Yet wells have been known to 
be sunk in the drift and the water was used for drinking. 
On the western slope of the hills the retentive character of 
the drift does not interfere with the drainage. 

The address was full of detailed information and illus- 
trated by specimens and diagrams. In commenting upon it, 
Dr. Newberry expressed his gratification that it confirmed 
his views concerning the igneous nature of the trap, and 
also concerning the former great elevation of this portion of 
the country. He reiterated his belief that the margin of the 
continent once lay seventy or eighty miles further out from 
shore, and that the channels of the Hudson, the East River, 
Newark Bay, etc., were once very deep ravines. Further 
evidence of this is found in the soundings of the Coast 
Survey. 

Dr. Newberry then spoke on the 

VEGETATION OF THE VICINITY OP NEW YOBK IN THE 
TRIASSIC AGE. 

The mouth of the Hudson river during the triassic age 
must have presented very much the same conditions as the 
Bay of Fundy at the present time. Being, as it were, the 
tube of a funnel, it must have been the scene of tremendous 
tides, and consequently it must have been a very unfavor- 
able locality for the preservation of delicate plants. A com- 
paratively lsfrge number of the coarser parts of trees and 
plants had been found in sedimentary rocks of the vicinity, 
and of these several specimens were shown, along with some 
finer ones from the slates in the neighborhood of Boonton. 
Dr. Newberry expressed the hope that further search would 
be made. 

The main object of the communication was, however, to 
correct an error that was liable to find its way into print 
concerning a specimen, photographs of which bad been 



shown him by Professor Cook, and which had been pro- 
nounced a lepidodendron found in triassic rock. It has 
been a well settled belief that lepidodendra became extinct 
with the carboniferous age. To show the correctness of this 
belief, Professor Newberry exhibited the photographs of the 
specimen, and then proceeded to show that it was not a lepi- 
dodendron at all. He drew a diagram upon the blackboard 
showing the characteristic elongated rhomboids with smaller 
rhomboids inclosed of the lepidodendra, and called atten- 
tion to the fact that they were absent in the specimen. 

C. F. K. 

— — — « HI* 

TOBNADO IN MISSOURI. 

On the night of Sunday, April 18, a storm of wide range 
and unprecedented severity passed over Missouri and parts 
of the adjoining States, developing locally numerous whirl- 
winds which caused frightful havoc and great loss of life. 
The storm was most severe in Southwestern Missouri. The 
town of Marshfield, containing 200 dwellings, was almost 
entirely destroyed, only about a dozen houses escaping un- 
harmed by wind and the fires which broke out in the de- 
molished buildings. Fully 100 persons were killed in the 
town and around it, and twice as many more were seriously 
hurt. The northwestern part of Arkansas and the south- 
eastern part of Kansas also suffered severely. The little 
town of El Paso, Ark., was leveled to the ground, with con- 
siderable loss of life. Great havoc was wrought at Oak- 
bower, Ark., where twenty -six houses were destroyed and 
several lives' were lost. At Fayetteville, Ark. , a tornado cut 
a narrow swath through the town, destroying or badly dam- 
aging every "building in its track. About twenty business 
houses and several dwellings were demolished, and quite a 
number of people are reported killed and wounded. 

The severity of the storm was felt as far north as Davis 
County, Iowa, where two whirlwinds caused much loss of 
property. One of these left a path of destruction twenty 
miles long and from fifty to three hundred yards wide. 
Much damage was done also in Illinois, Indiana, and Wis- 
consin. 

The storm was most severe, however, as already noted, in 
Southwestern Missouri. Between Marshfield and Jefferson 
City several villages were more or less completely destroyed, 
and a large number of country houses were wrecked or de- 
molished, and numerous deaths are reported from every 
quarter of the afflicted region. Among the curious incidents 
reported of the storm one dispatch tells of a child two years 
old which was found on the afternoon of the 19th in a tree- 
top, where it had been nearly twenty-four hours. It was 
considerably bruised, but will recover. It was claimed by 
its parents, who lived two miles and a half from the southern 
portion of the town. The child's aerial flight must, there- 
fore, have extended over three miles. 

Professor John H. Tice, meteorologist, of St. Louis, went 
at once to the track of the storm to investigate its phenom- 
ena. In a telegram to the St. Louis Republican he says: 

" Everywhere along the track of the tornado there is evi- 
dence of a waveof water flowing in the rear of the cloud 
spouts. At some places there are only faint traces of such 
a wave. At others the debris is carried up and over ob- 
structions two or three feet high. These waves or currents 
flowed in the greatest volume up hills. There are places 
where the entire top soil is washed away by the currents. 
Fibrous roots and tufts of grass show their direction to have 
been up hill, and, what is more significant, from all points 
of the compass toward the top of the" hill when the tornado 
was raging at the time and expending its force. No trace 
at any point can be found where they flowed down hill. 
Many level places are swept clean of soil. Leaves, grass, 
debris of wrecked buildings, and fragments of planks car- 
ried along hy the current and left in its track arranged them- 
selves longitudinally to the current. 

" The following is vouched for by George Gilbert, of this 
place. He and his wife and four children were on a visit 
eight miles in the country, and the center of the tornado 
passed within five or six yards from Jyhere they were. A 
wave of water, apparently fifteen feet high, rolled in the rear 
of the point of contact of the cloud spout with the earth. 
It rolled over them in a second, and was icy cold, drenching 
them thoroughly. About two miles northeast of the town 
stones weighing from five to seven hundred pounds were 
lifted out of the earth and carried along some distance in 
the track of the tornado. 

"J. H. Williams, presiding justice of the county court, 
and residing in Panther Creek Valley, tells me a stone fell 
in the center of a field belonging to H. Rose, the weight of 
which was estimated at two tons. It is not known whence 
it came." 

The tornado, so far as is known, commenced in Arkansas, 

in Stone County. 

_ _ — , » ni » ■ — 

Opening of the Canala. 

The Erie and Champlain Canals were opened for naviga- 
tion April 20, two weeks earlier than last year. A large 
fleet of boats were at Buffalo awaiting this event, something 
over 5,000,000 bushels of grain being stored there for early 
shipment to tide water. A considerable increase is expected 
in the number of steamers on the canal. From careful ob- 
servations made during a trial trip from Buffalo to New 
York last summer, the State Engineer estimates that a steamer 
and consort can make nine trips while two borseboats are 
making seven, at a cost nearly $500 less. Counting this 
saving, with the profit on the two additional trips, the gain 
for the steamer and consort during the season would be 
%1,382,'without considering return cargoes. 
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THE TUNNEL UNDEB THE HUDSON BIVEB. 

This great undertaking, which has been a conception of 
engineers and the talk of speculators for many years, is at 
last fairly under way, and our illustrations in this number 
give a good idea of the manner in which the work is being 
carried on. One would think that the great railroad lines 
terminating in Jersey City would give the project of a tun- 
nel under the Hudson their hearty support, but some of 
them have opposed the plan from its inception, on account 
of the large amounts of capital they have invested there in 
the way of docks, storehouses, and depots, and in boats for 
the transportation of passengers and freight, and possibly, 
also, from jealousy of each other, lest one should obtain 
greater advantages than another. For this reason the work 
on the tunnel, which was commenced about 6 years ago under 
the laws of New York and New Jersey, has been greatly 
impeded by tedious litigation. It is supposed, however, that 
all obstacles of this nature are now removed, and sub- 
stantial progress is at present being made. The work is 
carried on by the Hudson Tunnel Railroad Company; capi- 
tal, $10,000,000; Dewitt C. Haskin, President and Active 
Manager; Secretary, L. C. Fowler; Engineers in Charge, 
Speilmann & Brush; Consulting Engineer, Col. Wm. H. 
Paine ; Superintendent, J. F. Andersen. We are under ob- 
ligations to all of these gentlemen, especially to President 
Haskin and Engineer Brush, for facilities in examining the 
works and for particulars. 

The commencement of the work was made by sinking a 
perpendicular shaft or well, 30 feet in diameter by 60 feet 
deep, at a distance of 100 feet from the water, at the foot of 
Fifteenth street, Jersey City. This shaft is built in a solid 
manner, and lined" with a 4-foot brick wall. The bottom of 
the shaft is the level of the roadway of the tunnel when the 
latter is completed, but the work toward the river was started 
at about half the depth of the shaft, the tunnel thence 
descending, by a series of steps, till it reaches the grade in- 
tended. This, of course, is only a temporary device, but it 
gives an easy grade at the commencement, which facilitates 
the furnishing of supplies or material for building the tun-' 
nel, and that portion of the shaft below the present entrance 
is now used as a great receiving cistern, into which is forced 
Water and silt from the head of the tunnel. 

The manner in which this tunnel is being built differs 
from anything heretofore attempted in this line, in that the 
principle is adopted of using compressed air to keep out the 
Water, and partially to uphold the earth. At the commence- 
ment of the work, while the tunnel was being excavated 
through made ground, consisting largely of cinders, it 
was found impossible to maintain the required pressure, as 
the air escaped through the loose material. This difficulty 
was obviated by placing canvas several feet below the sur- 



tion, where, they are bolted and braced before the. earth 
beneath is taken out. In proceeding on this plan the 
work, as it progresses, shows four to eight sections, or 
widths of plates, in different stages of completion, the most 
advanced ones being extended out as a kind of hood, well 
braced up, until all of the earth in this core be removed, and 
the plates are put in position around all sides of the shell. 
After this is done the bricklayers follow, and, in making 



ently compact to render this unnecessary. The air pressure 
""now used in the tunnel is from 17 to 20 pounds per square 
inch. The iron plates which form the exterior shell of the 
tunnel are rapidly put in, so that the workmen at the head- 
ing will always be protected by an iron ceiling, and thus the 
earth above the tunnel is furnished with a support almost as 
soon as an excavation is made. 

Thetunnel is nearly round, 
and its shell is an iron cylin- 
der, about 22 feet high by 20 
feet broad, made of boiler 
iron and worked forward in 
sections, as shown in our en- 
gravings. This iron is "%. i QCn 
thick, and the plates are 2 
feet 6 inches wide; some of 
them are 3 and some 6 feet 
long, and they have 2J£ inch 
flanges on each side, through 
which each plate is bolted on 
all four sides to those around 
it. Additional strength is at- 
tained by t he breaking of 
joints as the different sec- 
tions are bolted together, the 
width of the plates, 2 feet 6 
inches, forming the width of 
the several sections or ribs 
by which the cylinder, which 
constitutes the framework of 
the tunnel, is advanced. In- 
side this outer shell is a wall 
of Bard-burnt brick, laid in 
cement; this wall, or lining, 
is 2 feet thick, and, extend- 
ing completely around the 
interior, presents the form of 
an arch against any outside 
pressure, whether vertical or 
lateral. 

In the prosecution of the 
work the men at the heading 
first dig and spade forward a 
thin semicircular opening, 
representing about the size 
and shape of the top of the 
tunnel, leaving the core 'ox 
main portion of the earth 
untouched, only excavating 
sufficiently to allow the top 
plates to be placed in posi- 




THE AIB LOCK. 

their two foot thick lining to this shell, are careful to lay the 
wall to fit close and solid to the plates, to which it is 
anchored by the. 2}£ inch flanges in the latter. This work 
and that being done at the heading is illuminated by an 
electric light, which enables the workmen to see what they 
are doing as well as if they were above ground. 

The removal of the earth taken out has thus far been a 
very easy task. It is a tenacious mixture of blue clay and 
sand, the latter markedly from a gneiss formation of rock. 



As taken from the heading it is puddled with clear water 
face; but as the tunnel descended the earth was found sufflci- \ pumped in from a stand pipe in the shaft at the mouth of 



the tunnel, and is then forced out through a 6-inch pipe by 
the air pressure in the tunnel. It is thought that this mate- 
rial will make excellent brick, and arrangements are now 
being made to use it for that purpose on ground adjacent to 
the tunnel opening for the supply of the immense amount 
of brick that will be needed in the work. 




W 



^"WtV&JttiV^ 



HUDSON EIVER TUNNEL-LAYING THE IRON PLATES. 



The air lock, at the mouth of the tunnel, is made of boiler 
iron, is 6 by 15 feet in size, and appears much like an ordi- 
nary steam boiler. Twenty men can easily be passed 
through at a time ; and a narrow railway track runs through 
it, on which a car with brick and other materials for the 
work is run into the tunnel. When the lock is closed on 
the outside the inner door opening into the tunnel is open, 
and communication is now had with the workmen in the in- 
terior by placing written messages against a plate glass win- 
dow in the outer end, when they can be read from the in- 
side; this is to be superseded, however, by a telephone. In 
the interior of the air lock are what are called "equalizing " 
pipes, for regulating the air pressure in harmony with that 
in the tunnel, as may be desired. The operation of the air 
lock is^xtremely simple: on entering the tunnel one steps 
into it as" in a sort of ante-chamber, where it would be dark 
were it not for such light as is given by a candle; the inner 
door, connecting with the tunnel, is, of course closed, and, 
when the outer door is closed the compressed air is gradu- 
ally let into the lock, either from the tunnel itself or from 
the air reservoir. From five to ten minutes is generally 
taken for this purpose, so that the change will not be too 
sudden, and particular care is taken in this respect when 
those who have never been in before are entering the tunnel. 
One of the foremen, however, went through the lock in two 
minutes a few days ago, and the men employed in the work 
seem to suffer no inconvenience or disagreeable effects from 
the changes in pressure of the air, either in going in or com- 
ing out. The pressure used here is considerably, less than 
was employed in the building of the foundations for the 
East River Bridge. 

The supply of pure air and the careful regulation of the 
pressure are, of course, most important essentials in a work 
of this kind. There is an engine especially to run the com- 
pressor, which is worked in connection with an outside air 
reservoir, 5 by 11 feet in size, and a ventilating pipe in the 
tunnel secures a constant circulation of fresh air from the 
surface. There are three sets of workmen, each set com- 
posed of about forty men, and working eight hours daily, so 
that the work proceeds day and night throughout the 
twenty-four hours. At present the work is progressing at 
the rate of three feet per day of finished tunnel; but the 
facilities for construction will soon be increased, and in 
three years the tunnel is expected to be complete. 

At present, the work has been carried forward about 150 
feet from the shaft, or a distance of some 60 feet under the 
river, beyond the dock. The water here is shallow, and the 
top of the tunnel where they are now working is about 25 
feet below the bottom of the river. The width of the river 
on the line of the tunnel is 5,500 feet, and it gradually deep- 
ens all the way from the Jersey shore till within about 1,000 
feet of the New York side, where the water is 60 feet deep, 
and the bottom changes from sand and clayey silt to one of 
rock. The grade of the tunnel will follow in a general way 
the gradual drop in the bottom of the river, and will ascend 
rather more abruptly on the New York side. The tunnel 
now building is only one-half of what is to make the com- 
pleted work, as the design is to have two tunnels side by 

side, under the river, which 
will be carried into one larger 
tunnel at the shore ends ; the 
second tunnel will be com- 
menced in a few days, and 
work on both will then be 
vigorously carried on. The 
terminus on the Jersey shore 
will be about half a mile from 
the water, and that on the 
New York side has not yet 
been fully fixed upon. 

It is as yet uncertain what 
means will be adopted for 
taking trains of cars through 
when the work is done, al- 
though it has been suggested 
that the pneumatic plan 
might be adopted, and com- 
pressed air used as a motor. 
The different railroad lines 
terminating in Jersey City 
will, it is supposed, make 
common use of the tunnel, 
on some such plan as the 
several roads now use the 
Grand Central depot, each 
paying pro rata, according to 
a scheme to be agreed upon 
with the tunnel company. It 
is thought that 400 trains a 
day can be passed through, 
using the tunnel throughout 
the twenty-four hours, and 
doing most of the freight 
business at night. 

It seems to us that no one 
who has at heart the true in- 
terests of the country can 
hesitate to give encourage- 
ment to the progress of this 
work. It establishes a new 
line of unbroken communica- 
tion between the East and 
West, greatly increases the 
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business facilities of New York city, promotes rapid tran. 
sit, and adds to the wealth and prosperity both of city and 
State. The legislature of New York should assist the work 
by promptly granting the most liberal facilities for estab- 
lishing depots and necessary works on the New York 
side of the river. Congress has just passed the bill to facili- 
tate the organization of a great International Exhibition, to 
be held in New York city in 1883. If the State legislature 
will now act promptly in granting the modest requirements 
of the tunnel company this great work of tunneling the 
Hudson will be completed before the exhibition opens and 
in time to bring- millions of passengers from the North, 
South, and West directly into the limits of the city. The 
great railway tunnel under the Thames river, at London, 
1,600 feet long, is justly regarded as one of the most re- 
markable engineering works ever undertaken. But this 
Hudson river tunnel, which will be over 5,000 feet long, 
puts the Thames work far into the shade. Mr. D. C. Has- 
kin, the originator and manager of the Hudson tunnel, is en- 
titled to every aid which the citizens of New York can give 
him in the prosecution of this great undertaking. He da- 
serves the highest honors for his sagacity and perseverance 
in pressing forward the enterprise, in the face of the most 
inveterate prejudices, carpings, adverse opinions, and criti- 
cisms of engineers , and even active opposition of most 
powerful opponents. It is plain that we have in Mr. Has- 
kin the right man at the head of the work. 

Our various illustrations require but little explanation. 
On the front page we give views of the interior of the tun- 
nel, showing the manner in which the iron shell is put in, 
the earth heading being cut in the form of stairs to facilitate 
the workmen in putting in and bolting the iron shell, no 
staying being required. The brick lining, and the mode of 
mixing the excavated silt with water and its discharge 
from the tunnel through the air pipe, are also shown. In 
addition to the engravings here given we publish in our 
Supplement this week a number of additional engravings, 
showing the sectional view of the river, with tunnel built as 
proposed, with depths of water and distances: also a side 
sectional elevation of the tunnel works as far as they have 
advanced, showing the location.of the air machinery , and all 
parts and appliances of the work; also plans and diagrams 
of the approaches; and a detailed description of the whole. 
We shall watch the progress of this great work with pleasure, 
and keep our readers supplied with all facts of interest 
thereto relating, 



The Franco-Lorlllard Expedition. 

M. Charnay, in charge of the Franco-Lorillard Explora- 
tions in Mexico and Yucatan, sailed from this port for 
Mexico, April 21. On his arrival at the Mexican capital, M. 
Charnay will engage excavators and proceed at once to the 
places marked on the plateau of Anahuac during a previous 
visit, as likely to yield evidences of the extinct civilization 
he proposes to study. ,M. Charnay has already sent from 
France to Vera Cruz over four tons of implements and ma- 
chines for use in his work of exploration, including two tons 
of elastic hemp paper, for moulding purposes, dredges for 
the sacred lakes of Yucatan 1 , where he intends to search for 
the jewels cast into the water in idolatrous worship as offer- 
ings to the gods, ladders in sections with iron clamps, and 
photograph materials. 

In stating his plans to a Herald reporter M. Charnay said : 
" I do not suppose that I shall reach Central Mexico for 
five or six months. From my own observations on the spot 
and from the statements of other writers, I take it that 
traces have already been discovered in the province of 
Yucatan of about forty ancient cities. Further, there are 
unmistakable indications that this district and these cities 
were more densely populated than is any known portion of 
the globe at the present moment. It is a puzzle as to how 
these people subsisted, as the district is rocky and barren in 
the extreme save for a prodigious growth of underwood or 
scrub, which presents a formidable obstacle to the rapid 
prosecution of excavations. During my recent explorations 
on behalf of the French Government in Java, I was much 
struck with the general resemblance existing between the 
traces of the ancient inhabitants of that country and those I 
found in Mexico. But a much higher degree of civiliza- 
tion is indicated as having existed in Java. We have at 
present in view a two years' sojourn in Mexico and Central 
America, but if necessary our stay may be protracted even 
another year." 

m 1 ■ 1 m 

Demand for Immigrant Labor. 

The Secretary of the Board of Emigration reports that the 
labor bureau of Castle Garden is besieged with applicants 
for newly arrived help. The most of the applications for 
domestics are for German and Swedish girls. There is also 
a large number of applications from silk mills in Paterson, 
N. J. , and in Connecticut, for factory girls and families. 
One firm wants thirty families with children old enough to 
work, and promises them good homes, steady work, and fair 
wages. The Russell Manufacturing Company, of Middle- 
town, Conn., recently sent for thirteen families. Neither of 
these orders could be filled at once. There are many in- 
quiries from firms in this city for girls to work at china 
decorating. 

The demand for men is much greater than for women, 
principally for experienced iron workers, miners, brick- 
makers, and weavers, and the supply is inadequate. In one 
day 152 men and boys were sent to diiferent parts of the 
country, and the day before 178 more were sent frpm the 



Castle Garden labor bureau. Of these some were engaged 
to work in coal and iron mines in this State and Pennsyl- 
vania; several Germans were sent to Frary's cutlery works 
in East Bridgeport, Conn. ; 40 Hungarians were sent to brick- 
yards in New Jersey; 20 Hungarians were forwarded to the 
brickyard at Northport, L. I., and a few farm laborers were 
sent to Connecticut. Applications are on file with Mr. Jack- 
son from fifty different places for silk weavers', wrappers, 
and winders, cotton and woolen weavers, spinners, and card- 
room hands. One application was received for 200 car- 
penter^ to work on the new hotel at Rockaway Beach, the 
wages offered being $2.25 a day, with an average of two 
days' overtime each week in good weather, Applications 
were received from the Columbia Stone Company, North 
Amherst, Ohio, for 20 or 30 Germans to work in the stone 
quarries; 100 stonecutters in other places; 10 moulders; 
machinists, pattern-makers, rollers, heaters, puddlers, and 
skilled hands of all kinds employed in iron ; manufactures. 
Not more than 300 silk weavers have arrived here since Janu- 
ary 1, and most of them were engaged before they left 
home. 

The total number of immigrants landed at Castle Garden 
from January 1 to April 20 was 56,404, a number surpassing 
any previous record in the history of emigration to this 
country. 

Of the new arrivals there came from Germany 9,884; Ire 
land, 7,143; England, 4,537; Sweden, 3,003; Norway, 307; 
Denmark, 481; Netherlands, 565; Belgium, 304; Switzer- 
land, 1,479; France, 508; Italy, 1,770; Greece, 138; Russia, 
718; Luxemburg, 161; Bohemia, 300; various other coun- 
tries, 193. 

« m» 

CEIME IN BENGAL. 
The area of Bengal under British control is about that of 
Great Britain and Ireland, with about the same number of 
inhabitants. The population is made up principally of 
native Hindoos and the Mohammedan descendants of the 
ancient Mogul invaders. 

In a lecture on what the English have done for the Indian 
people, delivered to the members of the Philosophical Insti- 
tution, Edinburgh, Dr. W. W. Hunter, Director General 
of Statistics to the Government of India, said, according to 
the London Times report: " There was now only about one- 
third of the crime in Bengal that there was in England. 
While for each million persons in England and Wales there 
were 870 criminals always in jail, in Bengal, where the 
police was'very completely organized, there were not 300 
convicts in jail for each million; and while in England 
and Wales there were 340 women in jail for each million 
of the female population, in Bengal there were less than 20 
women in jail for each million of the female population." 

A well'paid and highly disciplined police, the doctor said, 
now deals efficiently with the small amount of crime in 
Bengal; a happy state of things attributable to British rule, 
if the British view of the case is to be accepted. 

It would be interesting to know how many of the Bengal 
criminals are of European parentage; and why it is that 
British rule at home shows results so poor in comparison 
with India. Of course it would not do to suspect that 
those benighted pagans and Mohammedans are naturally in- 
clined to lead more wholesome and honest lives than the 
masses of Great Britain. Christian civilization would stand 
aghast at such a thought. Perhaps the missionaries, who 
tell us so much about the land where every prospect pleases 
and only man is vile, may be able to make clear the puzzle. 

: . . « lll> ; 

The milling Boiler Suits. 

On February 2, Judge Treat, in the United States Circuit 
Court, rendered a decision in the case of R. L. Downton vs. 
The Yaeger Milling Company, of St. Louis, for the alleged 
infringement of Mr. Downton's process patent No. 162,157. 
The case came up for hearing on January 10, and on the 
date given above the court dismissed the bill and gave judg- 
ment for the defendant. The points at issue in this case are 
too well known to need extended expatiation in this con- 
nection. Mr. Downton's patent claimed the process of re- 
moving the germ from middlings by passing the latter 
througl} rolls. An erroneous impression prevails that the 
claims put forward by Mr. Downton were broader than this, 
but such is not the case. The patent did not cover the use 
of rolls on wheat, bran, or purified middlings, but simply 
the extraction of the germ by means of rolls. The Yaeger 
Milling Company purchased a number of Wegmann's Porce- 
lain Rolls of E. P. Allis & Co., of Milwaukee, and it was 
for the use of these that Mr. Downton brought suit, which 
has ended in the courts declaring that Mr. Downton's patent 
lacked novelty. Mr. Downton has appealed the case to the 
Supreme Court of the United States, and has given notice 
that he will bring suits in other circuits. 

The American Miller says that this decision frees the Mill- 
ers' National Association from paying the royalty agreed 
upon in the compromise made last spring by that body in 
its annual convention. By the terms of that agreement the 
members of the association were to pay the Downton Puri 
fier Manufacturing Company a royalty for the rolls then 
used in members' mills of $25 per set for the first three sets 
of rolls, $15 per set for the second three, $10 per set for the 
next four, and all over that number (ten sets), $5 per set, the 
payment to be made when the validity of the patent should 
be sustained by a decision of a Circuit Court of the United 
States. For the time being, therefore, the roller litigation 
may be regarded as over, and millers using rolls can breathe 
easy for awhile, 



HEW INVENTIONS. 

A means for determining the action and effect of steam 
in the retorts when manufacturing water gas has been 
patented by Mr. Henry C. Bowen, of New York city. 
In the manufacture of water gas the method heretofore in 
general use is to charge a retort or generator with coal, then 
bring it to a state of incandescence by driving air through 
it, then to shut off the air and force steam through the in- 
candescent mass of coal. At this high temperature the in- 
candescent carbon decomposes the s^eam, forming carbonic 
acid and hydrogen, and the carbonic acid, as it passes 
farther through the mass, is itself decomposed or robbed of 
one equivalent of oxygen by the carbon to form carbonic 
oxide. The commingled carbonic oxide and hydrogen then 
constitute the base of the water gas, and pass out of the gens 
erator, to be subsequently carbureted by passage through a 
hydrocarbon, and then fixed to form a stable gas by being 
heated in a separate set of retorts. The object of this in- 
vention is to provide means for enabling the operator to de- 
tect at anytime the passage of undecomposed steam along 
with the carbonic oxide and hydrogen. 

A device for operating elevators, so constructed as to raise 
the cages of the elevators by the movement of a train of 
cars, and which is especially designed for operating passen- 
ger elevators at stations upon elevated and underground 
railways, has been patented by Mr. Nicholas Nolan, of New 
York City. - 

A simple and efficient apparatus for cooling liquids and 
freezing ice cream by means of chemicals, has been patented 
by Mr. William F. Clapp, of Allemance, N. C. The inven- 
tion consists of an oscillating or rotary vessel provided with 
compartments for the cooling mixture and the liquids to be 
cooled, and a central chamber for the reception of the ice or 
other refrigerant and the vessel containing the cream. 

Mr. John De Frain, of Philadelphia, Pa., has patented an 
improved vegetable cutter, which is so constructed that it 
may be adjusted to cut the vegetables into slices or strips of 
any desired thickness. 

An improved sash supporter, which is simple in construc- 
tion and operation, and which holds the sash in any desired 
position, has been patented by Mr. William W. Sweetland, 
of Edwardsburg, Mich. The invention consists of an arti- 
culated spring latch, through which a rod fastened to the 
upper part of the window frame passes, and against which 
the latch is pressed to hold the sash in position. The latch 
is operated by means of a lever worked by a cord. 

411 1 » : 

The First Rollins; mill In America. 

To the Editor of the Scientific American : 

I wish to correct a statement in your issue (No. 7) regard- 
ing the first rolling mill in America. 

Your correspondent is mistaken in stating that his father 
built the first rolling mill in this country. My freat-grand- 
father, Isaac Pennock, established one in 1798. I have the 
ledger bearing that date now in my possession. 

The mill was called the "Federal Slitting Mill," and was 
located in East Fallowfield Township, Chester county, on 
the Buck run. It was used for rolling sheet iron and strips, 
principally the latter, which were slit up into rods for nails, 
etc. All nails then were forged out of rods by hand on the 
anvil. There were no boiler plates made or needed in those 
days. 

My grandfather, Dr. Charles Lukens, was the first maker 
of boiler plates in Pennsylvania, and it is to be presumed in 
America. He was for a time at the Federal Slitting Mill, 
but in 1816 moved to Coatesville, and operated another mill 
called "Brandywine Iron Works." There boiler iron was 
first rolled. 

At the death of Dr. Lukens, in 1825, the business was car- 
ried on by his wife, Rebecca W. Lukens, who greatly in- 
creased it and conducted it successfully for a number of 
years. As a tribute to her memory the name of the works 
was, after her death, changed to "Lukens Rolling Mill." 

This was the first of the several mills now in this town, 
and has been operated continuously in the family from 1816 
to the present day. It is dow used merely as a feeder to a 
large steam mill erected alongside. 

There were no railroads in this country then, and all iron 
and fuel had to be teamed, most of it to and from Wilming- 
ton and Philadelphia, the former 26, the latter 39 miles dis- 
tant; some, however, was teamed to Pittsburg (315 miles) 
and beyond. 

The old Federal Slitting Mill has long since been aban- 
doned for manufacturing iron. A paper mill is now erected 
on its site. A. F. Huston. 

Lukens Rolling Mill, 2d mo. 14th, 1880. 

^ 1 « > » 

"Wild Dogs In the West. 
For several years a pack of wild dogs have been known in 
the Yellowstone Valley. They are described as resembling 
a cross between a wolf and a spaniel. A more savage pack 
of wolf dogs are now reported in the wilds of Northwestern 
Nebraska. It is said that about two years ago two bull-dogs 
joined a band of wolves hear the head of the Birdwood, and 
have remained with them ever since. Within the past year 
a species of dog-wolf, supposed to be the offsp'ring of the 
escaped bull-dogs, have been committing depredations in 
that section. They are said to possess the cunning 6T the 
wolf combined with the ferociousness and pluck of the bull- 
dog, and are consequently much more to be dreaded than 
the common prairie wolf, and are far more bold and savage. 
The Deadwood Times says that they are becoming numerous 
and quite troublesome. 
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The Opium Traffic of Asia. 

In a review of the British opium trade in India and China, 
Professor Christlieb, of Bonn, gives the following statistics 
showing the magnitude of the trade and its effects upon 
Indian agriculture: 

Since the conclusion of the treaty of Tientsin, in 1860, the 
quantity of opium annually imported into China from the 
East Indies has increased to 80,000 chests. In 1875 as many 
as 85,454 chests, worth £10,000,000, were brought into the 
Chinese market, 8,943 of which were sent to Malacca, while 
the consumption of the drug for medicinal purposes in Great 
Britain in the same year reached only 165 chests. The pro- 
gressive growth of the trade during the past eighty years is 
thus shown: In the year 1800, about 5,000 chests: in 1825, 
12,000; in 1850, 50,000; and in 1875, 90,000. Among the 
most striking effects caused by the extension of poppy plant- 
ations in India are the diminution of the quantity of land 
available for other crops and the consequent curtailment of 
food products,' In Benares and Behar, immense tracts of the 
finest and most fertile land in Northern and Central India 
have been gradually covered with poppy plantations. Quite 
recently 100,000 acres of the richest plains in Central India, 
and 55,000 acres in the Valley of the Ganges, which formerly 
used to produce corn, sugar, and indigo, have, to the im- 
poverishment of the soil, been devoted to opium culture. 
The acreage devoted to that purpose to-day is estimated at 
1,033,000 acres. 



SIMPLE TELEPHONE TBANSMITTEB. 

BT GEO. M. HOPKINS. 

There are telephones and telephones, but in the host of 
instruments so named the successful ones may be counted 



IMFBOVED KNIFE HANDLE. 

The annexed engraving shows an improved extension cut- 
ting blade handle, recently patented by Mr. Wilbur Web- 
ster, of East Jaffrey, N H. , Figs. 1 and 2 being longitudinal 
sections taken at right angles to each other, and Fig. 3 is an 
end view showing the shape of the jaws. 





WEBSTEB'S KNIFE HANDLE. 

The invention consists of a handle containing two semi- 
tubular clamps, having their inner ends fitted to recesses in 
a movable block held by a screw in the end of the handle. 
The connection of clamps with the movable block is very 
simple and effective. The free ends of the clamps are pro 
vided with tapering projections that bear against the ferrule 
at the end of the handle as the clamps are drawn in by the 
action of the screw. The clamps are prevented from turn- 
ing by slots cut in diametrically opposite sides of the ferrule 
for receiving the projections on the clamps. 

This handle is adapted to a variety of tools, but it is more 
especially designed for flat cutting tools. 

Further information may be obtained by addressing the 
inventor as above. 



Statistics of Cotton. 

According to the latest reports the great cotton spinning 
industry embraces throughout the world 71,250,000 spindles, 
of which 39,500,000 are in Great Britain. The United States 
have 10,050,000 spindles; France has 5,000,00(1; Germany, 
4,800,000; Russia, 2,860,000; Switzerland, 1,870,000; Austria, 
1,800,000; Spain, 1,775,000; Italy, 900,000; Belgium, 800,- 
0C0; India, 1,275,000; Sweden and Norway, 310,000; Hol- 
land, 230,000; Greece, 36,000; and other countries (including 
Denmark and Portugal), 44,000 spindles. Britain has to 
every 1,000 of its. inhabitants, 1,180 spindles; Switzerland, 
675; United States, 218; France. 135; Germany, 108; Spain, 
103; Holland, 57; Sweden and Norway, 48; Austria, 42; 
Russia, 30; Italy, 29. 



Tig 1 -SIMPLE TELEPHONE. 

upon the fingers of one hand. Of telephonic receivers it 
may as well be said there are but two, for there are only two 
principles involved in their construction. Of transmitters 
there are but two that have gained any notoriety and re- 
tained their foothold as useful instruments. 

Having a chronic liking for telephonic research I have 
made it a point to try the various telephones, as they have 
been made known to the public, and have found that with 
but few exceptions they are defectiye. and useless as practi- 
cal instruments, and interesting only at exceptional times 
when the conditions for experiment are favorable, and the 
adjustments delicately made. 

In the course of these experiments the transmitter shown 
in the annexed engravings was devised, and it was subse- 
quently developed into a usable instrument possessing all of 
the qualities requisite in a telephone. In the first place, it 
is so simple as to be capable of construction by the merest 
tyro, and never needs adjustment. It requires neither call 
bell, keys, nor switches when used in an ordinarily quiet 
place, with a closed local circuit. 

Fig 1 is a perspective view, showing the relative arrange- 
ment of the transmitter and receiver; Fig. 2 represents the 
arrangement of the local circuit and line; and Fig, 3 is a 
vertical section of the transmitter. 

The transmitter is fixed to the bracket and stands verti- 
cally, with its sound-collecting mouthpiece pointed in the 
direction whence the sound proceeds. The receiver, which 
is an ordinary Bell instrument, stands when not in use over 
a curved pendent resonator, the smaller end of which pro- 
jects through the shelf of the bracket and just enters the 
hole in the center of the receiver mouthpiece. 

Between the transmitter and the receiver there is a small 
induction coil, whose primary wire is connected with the 
local battery and the transmitter. One terminal of the 
secondary wire of the coil is connected with the receiving 
instrument and line, the other terminal is grounded. These 
connections will be understood by reference to Fig. 2. a and 




Fig. 2.-ABBAN6EHENT OF TELEPHONE CIBCUIT. 

b are the terminals of the primary wire of the induction 
coil, C. The terminal, a, connects with the battery, B; the 
terminal, b, runs to the transmitter, T, connected with the 
battery by the wire, e. One terminal of the secondary wire 
of the coil, C, is grounded ; the other terminal, d, connects 



with one binding post of the receiver, R, the other binding 
post being in communication with the line wire, L. This 
arrangement is adapted to a closed circuit, one or two cells 
of gravity battery being connected with the transmitter. If 
an open circuit battery is us.ed a switch is placed in one of 
the wires, a, b, e, so that the local circuit may be left open 
when the talking is done. 

The construction of the transmitter will be seen in the 
vertical section, Fig. 3. The diaphragm, A, has attached to 
its center a small brass cup, B, containing a button of ordi- 
nary battery carbon three sixteenths of an inch in diameter 
and about the same thickness. This carbon projects beyond 
the brass cup, and is surrounded by a short paper tube, which 
projects beyond the face of the carbon one eighth inch. A 
piece of copper foil placed between the brass cup, B, and the 
diaphragm extends to the edge of the diaphragm, where it is 
pressed by a spring in the cell, C, which is in metallic con- 
tact with a wire extending downward through the lower end 
of the instrument. 

The standard supporting the diaphragm cell is hollow, 
about five eighths inch internal diameter, and the height of 
the diaphragm above the bracket is four inches. 

■In the standard there is a bottle, D, of special form, sup- 
ported by a ring, E, having a threaded stud extending 
through a slot in the standard, and provided with a milled 
thumb nut, by which it may be clamped at any desired 
height. The bottle, D, has a long narrow neck, about three 
sixteenths inch internal diameter, and a platinum wire blown 
in the lower end connects with the local circuit wire, which 
is coiled to admit of moving the bottle up or down. This 
wire extends through the base of the instrument, and is con- 
nected as shown in Fig. 2. The bottle, D, is partly filled 
with mercury, in which floats a pencil, F, of carbon of the 
kind used for electric lighting by incandescence. This pen- 
cil is one eighth inch in diameter, two and one eighth inches 
long, and is made slightly convex and very smooth at the 




Fur. 3,- TELEPHONE TBANSMITTEB. 

ends. The mercury buoys the carbon up so that it is always 
kept in light and uniform contact with the carbon button, 
while it also forms part of the conductor in the local circuit. 
The carbon attached to the diaphragm is perfectly plane on 
its contact surface, and as smooth as it can be made by means 
of a fine file. 

The diaphragm, which is of mica, has one and three-fourths 
inches free to vibrate. It is rather stiff, and is clamped firmly 
in its cell. The surfaces between which the diaphragm is 
clamped are perfectly true, and made of material not liable 
to warp. Wood well soaked in parafflne answers a good 
purpose, but vulcanite is far better. 

The induction coil used with the instrument is of the ordi- 
nary form, two inches long, one inch in diameter, with a 
three-eighths inch core of No. 18 soft iron wires. The prim- 
ary coil consists of three layers of No. 18 silk covered cop- 
per wire, and the secondary of No. 36 in sufficient quan- 
tity to fill the spool. One cell of Leclanche or Fuller battery 
will work the transmitter, but two will augment the volume 
of sound. 

As to the efficiency of this instrument it will bear com- 
parison with other transmitters, and in one or two points it 
seems to have an advantage. It will transmitspeech clearly 
whether the speaker is within ten inches or as many feet 
of the instrument. Although a call bell may be used in con- 
nection with it, generally none will be required, as by say- 
ing o-o-o-o loudly in the mouthpiece a trumpet-like sound 
is heard in the receiver at the other end of the line, which, 
although not very loud, is sufficient to attract attention in a 
measurably quiet room. 
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ble with large telescopes when the planet is but three hours 
from the sun in right ascension, and the sun on the 
meridian. 

The authorities, Sir William Herschel, Beer, Madler, and 
others, give for the time of Jupiter's rotation 9h. 55m. 26''. 
The red spot was estimated central on the disk, October 3, 
8b. 55', 1879; on January 10, 5h. 40m., 1880, it was again 
estimated central, having in 98d. 20h. 45m. made 239 appa 
rent revolutions about the axis of Jupiter — approximate real 
time of rotation, 9h. 55m. 37"+. 

It has been suggested that this spot affords an excellent 
opportunity for determining the time of Jupiter's rotation; 
and the attention of amateurs has been called to this work 
by a note from abroad. 

It is generally believed by scientists that no considerable 
portion of a planet's atmosphere is likely to move much 
faster in the direction of the planet's rotation than the planet 
beneath travels; that any considerable motion must be in a 
direction opposite to the planet's rotation. 

If tbjs red spot represents the time of Jupiter's diurnal ro- 
tation that planet presents to us the remarkable phenomenon 
of the whole equatorial atmosphere moving in the direction 
of the planet's rotation 6,500 miles farther in 24 hours than 
the surface of Jupiter beneath it travels in the same time. 

Most of the cloud forms in the equatorial belt are far from 
permanent, either in location or outline; some of them 
change so much in a few days as to be unrecognizable; but 
a well defined light spot was observed about central on the 
disk of Jupiter, September 27, 1879, at 8h. 5m., which, 
after making nearly 356 revolutions about the planet's axis, 
was last seen, unchanged to any great extent, just coming 
on the disk, February 20, 1880, at 4h. 55m. — approximate 
real mean rate, 9h. 50m. +• 

On September 28, 1879, it was noticed that the red spot 
and the markings on th'e equatorial belt were separating dt 
a rate which would bring them again together in about 43 
days. Since then it has. been observed that when the red 
spot has made 105 to 109 revolutions about Jupiter's axis the 
equatorial belt will have made one more. 

When Jupiter rises on the morning of May 22, 1880, the 
red spot will probably be on the disk, and that portion of 
the equatorial belt above mentioned north of the spot. At 
4h. 10m. , Washington mean time, it is estimated that the red 
spot will have passed the center of the disk, and the planet 
will be high enough for observation in the eastern part of 
the United States. 

Accepting 9h. 50m. as the time of Jupiter's rotation, the 
spot is traveling rapidly westward. Suppose it to have an 
independent rotary movement, in the direction taken by the 
hands of a watch, which on the circumference is not less 
than 250 niiles an hour, sometimes much more, and it will 
account for about all the observable phenomena in the region 
of the spot. H. G. Fitz. 

Peconic, N. YT, April 7, 1880. 

— ■ ■ ■» ■ « ■ m 

The Geodetic Union of Europe and Africa. 

The important work of connecting the systems of triangu- 
lation covering Western Europe and Northern Africa was 
consummated in the latter part of October last. Prepara- 
tions for it had been going on for several years under the 
direction of General Ibaiiez and M. Perrier, acting respec- 
tively for the governments of Spain and Prance. 

Pour mountain heights were selected for signaling opera- 
tions, namely, Mulhacen and Tetica, in Spain (the former 
being the highest in that 'country), and Filhaoussen and 
M'Sabiha, between Oran and the frontier of Morocco. It 
was decided not to trust alone to solar signals, but also to 
employ the ej^cjtric light at night, and the event fully justi 
fied this resolve, for the solar signals totally failed, being 
seen neither in Spain nor Algeria. The difficulties of the 
enterprise, then, will be obvious on consideration, for to pro- 
duce the electric light with sufficient intensity it was neces- 
sary to have recourse to electro-magnetic apparatus driven 
by steam engines, and the problem was that of hauling up 
Gramme machines, engines of six horse power, and various 
instruments, to summits of 1,000 to 3,550 meters height, 
making roads on these desert mountains, organizing sup- 
plies of water and fuel, and finally providing accommoda- 
tion and sustenance at each station for twenty to one hun- 
dred men and fifteen or twenty beasts. There was a mili- 
tary guard attached to each station (in Algeria especially 
this was necessary), and the soldiers worked in roadmaking, 
etc. The time open for operations was short between the 
intense heat and the early snows. On August 20 all were at 
their posts — Colonel Barraquer on Mulhacen, Major Lopez 
on Tetica, Captain Bassot on Filhaoussen, and M. Perrier on 
M'Sabiha. But in vain were solar signals sent by day and 
electric by night ; the vapors from the Mediterranean proved 
impervious to the beams. At length, however, on Septem 
ber 9, after twenty days' feverish expectation, M. Perrier 
perceived the electric light of Tetica, visible sometimes to 
the naked eye, like a round reddish disk, as bright as Alpha 
in Arcturus, which appeared near the horizon. On the 10th 
he perceived the electric light of Mulhacen. The Spaniards 
also perceived the French signals, and a period of definite 
observation was entered upon, extending rrom September 9 
to October 18. The geodetic junction of the two continents 
was at length realized. The numerical results arrived at 
with regard to those four immense triangles of some seventy 
leagues length of side are given in a communication by M. 
Perrier to the /French Academy, and are shown to have sat- 
isfactory accuracy. 
* By this work the geodetic operations in the British 



Astronomical Notes. 

Observatory op Vassar College. 
The computations in the following notes are by students 
of Vassar College. Although merely approximate, they will 
enable the observer to recognize the planets. M. M. 

POSITIONS OP PLANETS FOR MAT, 1880. 
Mercury. 

On May 1 Mercury rises at 4h. 10m. A.M. On the 31st 
Mercury rises at 4h. 23m. A.M. 

Mercury, Venus, and Saturn rise nearly at the same time 
on May 1, in the hour preceding sunrise, Venus being far- 
thest north. 

Mercury and" Neptune will be in close proximity on the 
18th, but they rise so nearly with the sun that Mercury is 
not likely to be seen. 

Venus. 

On May 1 Venus rises at 4h. 18m. A.M. On May 31 
Venus rises at 3h. 57m. A.M. 

Although Venus rises so nearly with the sun during May 
its brightness will make it conspicuous. 

Saturn and Venus rise nearly at the same time on May 1. 
Saturn is south of Venus. 

Mars. 

Mars is the only planet to be seen in the evening sky of 
May. 

On May 1 Mars rises at 8b. 35m. A.M., and sets at lib. 
47m. P.M. 

On May 31 Mars rises at 8h. 6m. A.M., and sets at 10b. 
52m. P.M. 

On May 1 Mars is west of the star Delta Geminorum, at a 
declination 2° farther north ; it passes this star on May 9 at 
a distance of 1J^° north. On the 15th Mars has th6 right 
ascension of Castor, but is nearly 9° south of that star. The 
crescent moon may be seen to move toward Mars on the 
evening of the 13th. 

Jupiter. 

Jupiter will be brilliant in the early mornings of May. 

On the 1st Jupiter rises at 3h. 41m. A.M.; on the. 31st at 
lb. 57m. A.M. 

Jupiter may be seen south of the waning moon on the 

morning of May 5. 

Saturn. 

Saturn, Venus, and Mercury rise nearly at the same time 
on May 1, Saturn being about 1° south of Venus. 

On May 31 Saturn rises at 2h. 31m. A.M., following Jupi- 
ter after about half an hour, and making its diurnal path 
3}£° north of Jupiter. The waning moon and Saturn have 
nearly the same right ascension on the morning of the 7th. 
Saturn is nearly 8° south of the moon. 
Uranus. 

Uranus rises on May 1 at lh. 9m. P.M., and sets at 2h. 
25m. A.M. of the next day. 

On the.3lst Uranus rises at llh. 12m. A.M., and sets 27m. 
after midnight. 

Uranus is still very near the star Rho Leonis. On May 31 
it is half a degree east and half a degree north of this star, 
when on the meridian. 

Sun Spots. 

A large group of spots, inclosing three of more than ordi- 
nary size and some ten or twelve small ones surrounded by 
faculse, was seen on the sun's disk on April 12. These spots 
passed out of sight by the motion of the sun on its axis be- 
tween the 14th and 15th of April. 

If this group reappears, as is probable, it will be well ad- 
vanced upon the sun's disk early in May. A telescope of 
low power (with a colored glass) will enable an ordinary ob- 
server to watch the changes of these spots, as caused by the 
sun's turning, and also those variations which belong to the 
violent action on the sun's surface. 



THE GREAT SOUTHERN COMET. 
The event which is creating a considerable sensation in the 
southern hemisphere is the nightly appearance in the south- 
western heavens, shortly after sunset, of a large and lumin- 
ous body, supposed by those conversant with the aspects of 
such celestial visitants to be a comet of no ordinary kind. 
It is remarkable that astronomers throughout the British 
colonies and in England have not given the least intimation 
or prediction as to its coming. 




A Dangerous Amusement. 

As out-door sports begin the girls are sure, this spring, to 
take their usual turn at rope jumping. Scarcely a season 
passes without several reports of girls dropping dead after 
some long continued effort, as in trying to skip the rope a 
thousand times; and even when not so carried to excess the 
practice is decidedly hazardous. Dr. Peck, of the Surgical 
Institute at Indianapolis, pronounces it a prime cause of 
cripples among girls. Speaking of a recent operation in 
which the bones of both legs of a little girl had been re- 
moved owing to necrosis caused by rope jumping, Dr. Peck 
says that similar oases are of frequent occurrence, though 
the mischief more commonly shows itself in necrosis of 
the spine. Not a month passes but cases are brought to the 
institute to be treated for injuries brought on by the con- 
tinuous concussions upon the bones in this amusement. He 
advises parents and teachers to prohibit the "pernicious 
pastime." at all times and under all circumstances. 



The New York International Exhibition of 1883. 

The Senate bill (No. 1160) to provide for an International 
Exhibition in this city in 1883 was passed by the House of 
Representatives April 19. It had already been passed by 
the Senate, but having been slightly amended by the House 
it was returned to the Senate for the concurrence of that 
body. The chief amendment consisted in the addition of 
the names of the members of what is known as the Hilton 
committee to the original list of incorporators. The changes 
were concurred in by the Senate April 20. It is to be hoped 
that the differences between the rival committees will be 
promptly and amicably settled, and that nothing will occur 
to binder the prosecution of the enterprise. 



The appearance of the present comet is what astronomers 
designate "abeam." Its continuance is.uucertain, though 
it may remain visible for some time, especially as it has not 
yet attained its perihelion and the nucleus has not been seen, 
though; doubtless, it will be at the Cape, France, England, 
and other countries. In brilliancy and grandeur it is vastly 
inferior to the comet which appeared in the early days of 
the colony. 

Our illustration represents the comet as it appears nightly; 
that it is wonderful and awe-inspiring, we admit, but the 
absence of superstition from our minds, and a belief in the 
opinions of scientific men as to the cause of such phe- 
nomena, has banished all dread as to the baneful results 
which are expected to follow its appearing. The most not- 
able comets of modern times are those of 1843, 1847, 1853, 
1858, and 1861. That of 1843 is still regarded as the most 
marveloas- of the present age, having been observed in the 
day-time before being visible at night — passing very near the 
sun — exhibiting an enormous length of tail of a fiery char- 
acter, and arousing interest in the public mind as deep as it 
was unprecedented. Whether the comet now visible to us 
has anything to do with the heat of the atmosphere we can- 
not say, but it is a fact that for days prior to its coming the 
temperature was higher than usual. — Frearson'ti Weekly, 
Adelaide, Australia. 

^ < M ( »■ . — 

WHAT IS THE TIKE OF JUPITER'S ROTATION? 

The great red, elliptical spot on the visible surface 
of Jupiter is so long that could the earth be placed at one 




Jupiter seen through a 9 in. telescope.— Power 350.— 7h. 49m., Oct. 20, 1879. 



end of it and rolled it would make nearly a complete revolu 
lion before arriving at the opposite end ; and so wide at the 
widest part that the earth would overreach it on either side 
by but little more than half the diameter of our moon, and | 
stands in such contrast to the surrounding disk as to be visi i 
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Islands, Prance, Spain, and Algeria, were united into one 
grand system of triangles, reaching from the Sahara (34° N. 
L.) to the northernmost of the Shetland Islands (61° N. L.), 
giving a meridian arc of 27", the greatest hitherto measured 
on the earth. 

» in » 



NEW LIFE FBESEBVEB. 

The engraving shows a novel life preserver recently pa- 
tented by Mr. Rufus B. Rose, of Gretna, La., which maybe 
combined with different garments worn upon the person, or 
it may be made as a separate article and worn independently 
of the clothing. 

The invention consists in several air chambers, A, pro- 
vided with inwardly opening valves, C, which may bc'tbe empty locomotives, 
operated independently, and an air supply tube, B, 
communicating with the several chambers through 
separate valves. 

Pig. 1 shows the life preserver inflated and ready 
for use ; Pig» 2 gives a good idea of the size of the 
life preserver when rolled up and out of use, and 
Pig. 3 is a transverse section showing the arrange- 
ment of the valves. 

The chambers are inflated by blowing through 
the supply tube, which is provided with a suitable 
mouthpiece. The great advantage of this form of 
life preserver lies in the separate chambers. One or 
more of the chambers may be punctured without 
destroying the efficiency of the device, as the remain- 
ing chambers will retain their charge of air. 

This life preserver when uninflated is so light 
and compact that it may with convenience be com 
bined with some of the garments worn by the user, 
when it will always be in position for use. The 
form shown in the engraving is fitly called a " pock- 
et life preserver," as it may be rolled into so small 
a package as to be conveniently carried in the 
pocket, occupying no more space and weighing less 
than an ordinary diary or memorandum, and when 
it is inflated it is sufficiently buoyant to sustain two 
persons. 

The inventor informs us that this invention was 
suggested by an article in the Scientific Amebi 
can some time since which pointed out the neces- 
sity for such an invention. 

Further information in regard to this life preserver 
may be obtained by addressing the inventor as above. 

■* »« ♦!»♦■ 

Endurance of Boilers. 

Some idea of the difficulties encountered, in the 
use of the impure water in locomotives in some of 
the Western States, may be formed from the f olj 
lowing extract from a letter from a master mechanic 
in that region to the Bailroad Gazette: 

" At this end of the road, where we have so much 
alkali water to contend with, we are obliged to change the 
flues every six months to get the seals out of the boiler and 
from around the fire box. Along with this we wash our 
engines .thoroughly the best we can for every four hundred 
miles run, with a force pump and seventy pounds pressure, 
taking out the blind flues, mud drum head, and all the wash- 
out plugs in the sides and in the legs of the boilers, and even 
with this constant work our flues will not last longer than 
six months without giving us a great deal of trouble from 
leaking on account of the mud and scale." 



admitted to the boiler through the tubes, A B, the scale is 
loosened^and moved to the water leg, from which it may be 
easily removed through the hand holes. The inventor states 
that steam removes the scale from the tubes with surprising 
rapidity, so that they are left in good condition for generat- 
ing steam. When two or more stationary betters are used 
in one locality the steam from one may be used to clean the 
other. Where there is only one boiler a well jacketed steam 
drum may be used to store up a sufficient quantity of steam 
to clean the boiler. In the case of large round houses the 
inventor proposes to apply a large stationary boiler to this 
purpose, placing it centrally and providing it with suitable 
connections for conveying the steam to the cleaner in any of 
By an arrangement of this kind 




NEW BOILEB CLEANEB. 

The operation of removing the sediment and loose scale 
from beneath the tubes of locomo- 
tive boilers, when conducted in the 
usual way, is laborious, expensive, 
and damaging to the boiler, as no 
means of access to this part of the 
boiler is provided, and the steam 
pipes and exhaust nozzles have to be 
removed and the ends of the tubes 
cut off before the bottom of the 
boiler can be reached. This being 
the case the examination of the 
boiler is often deferred, so that a 
great mass of scale and sediment 
accumulates and hardens so that it 
can be removed only by means of 
the hammer and chisel. 

The invention shown in the an- 
nexed engraving is intended to over- 
come these difficulties, and to fur- 
nish a convenient and effectual 
means of loosening and moving the 
scale so that it may be easily re- 
moved. The invention is applica- 
ble to all kinds of tube boilers, but 
is more especially useful on boilers 
of the locomotive type. 

It consists of two tubes, A B, 
provided with jet openings or tubes, 

and having external connections leading to a boiler for sup- 
plying steam or to a supply of water under pressure. The 
inventor prefers to make these jet tubes of brass, and to 
place them in the positions indicated in the engraving. The 
jets of the tube, A, are directed across the crown sheet, and 
the jets of the curved tube, B, point toward the water leg 
of the boiler, and in the upper surface of the curved tube, 
B, there are jets pointing upward. When jets of steam are 



ROSE'S LIFE PRESERVER. 

two locomotives could be cleaned and washed at once. 
The inventor does not confine himself to any special form 
or arrangement of this cleaner, as it can be adapted to any 
style of boiler. The application of this device to a boiler 
economizes fuel, improves its steaming qualities, prevents 
pitting, and saves a great deal in the way of repairs. 

This invention is protected by United States patents issued 
to Mr. Winslow Titcomb, of Waterville, Me. 

. ^ < i > » 

ENGINEEBING INVENTION. 

An electric, car brake, patented by Mr. Philip V. Conover, 
of Uvalde, Texas, consists of a pinion attached to the car 
axle, the pinion taking in a ratchet wheel provided with a 



Practical and Useful Inventors, 

In almost every community is to be found at least one 
man who professes to have given the first hint toward the 
perfection of some invention that has brought its introducer 
fame and fortune, neither of which the suggester shares. 
It may be that in some instances this claim is correct, but 
usually the sympathies of the people are with the man who 
does rather than with the visionary who dreams; for there 
is generally a hard road to travel between the conception 
of an improvement and its practical adaptation and final 
success. 

There was a time when the inventor was essentially a 
dreamer; when he environed himself with mystery and was 
content with the homage of the ignorant. No paternal and 
wise government extended over him the protection 
of letters patent; the people did not want his im- 
provement; the world was not ready for him. Che- 
mistry was used to discover the transmutation of 
metals or the elixir of life, and mechanical know- 
ledge to construct a toy with which to amuse and 
astonish the ignorant. These men, who thought 
and wrought in the twilight of science and the 
dawn of the arts, undoubtedly contributed some- 
thing to us of the after ages, although in many 
cases they left their records in ambiguous puzzles. 
The shadows of the great minds who walked in the 
slant rays of the rising sun are projected across the 
plane on which our inventors travel. 

But such men as Watt and Arkwright and others 
diverged from the secluded paths of these im- 
practical thinkers and essayed the broad road of 
utility. Under their hands the scientific toys of the 
philosophers became the useful adjuncts to man's 
needs. This is the true secret of the inventor's suc- 
cess. Utility should be his guide and aim. It is 
not enough either that he conjectures and specu- 
lates: he must demonstrate by actual experiment, 
on a scale sufficiently large to prove the value of his 
invention, before he is legally or even properly en- 
titled to the distinction or the reward of the invent- 
or. One may sit and dream day after day of a 
conjectured improvement, and even feel assured of 
its value, but it will avail him nothing unless by 
experiment he builds a foundation better than "the 
baseless fabric of a vision." While he dreams it 
may be another is working out a similar dream. It 
cannot be doubted that many valuable improve- 
ments, now in general use and yielding handsome 
incomes, would have borne another's name and 
enriched another's pocket if the original inventor 
had wrought out his discovery to a practical result. 
The work of the inventor is not, then, as the Boston 
Journal of Commerce further adds, merely to devise 
and calculate — to dream and imagine — but to demon- 
strate and prove by experiment. The true inventor is not a 
mere visionary, seeing the road and pointing to it, but is a 
moving, animated man, clearing obstructions from his path 
and leading the way. If he is independent enough to strike 
out a new path to a result, he must not be content merely 
to survey it, but must lay out the road, grade it, and propel 
himself and his improvement over it, before he can expect 
to levy toll on those who travel after him. 




TITCOMB'S BOILER CLEANER. 

projecting pin that enters into the slots of a wheel provided 
with a sleeve, upon which the brake chain is wound, which 
sleeve can be moved on the axle by means of a lever that is 
actuated by a rod passing into a helix connected with a bat- 
tery on the locomotive. A pawl tooth that is held in place 
by a slide prevents the unwinding of the brake sleeve until 
the slide is removed by a lever actuated by a rod passing into 
a helix likewise connected withthe Ijattery on the loeomotive. 



Testing Railway Employes for Color Blindness. 

The work of examining the 5,000 employes of the Penn- 
sylvania Railroad Company to discover their capacity to 
distinguish colors and forms, was begun in Jersey City, 
April 1. Acuteness of vision was 
tested by means of printed cards 
placed at a distance of about twenty 
feet ; also by means of small open- 
ings in a Screen illuminated on the 
further side. Many who success- 
fully passed these ordeals failed 
signally on the color tests. Three 
skeins of woolen yarn were used, 
one being light green, the second 
rose, and the third red, and were 
marked respectively 1, 2, 3. Each 
of these was placed on a table in 
front of the person examined at a 
distance of three feet, and, with 
the vision of either eye obstructed 
by a spectacle frame, the man under 
examination was requested to name 
the color. He was also directed to 
pick out a similar shade to the one 
in question from different skeins of 
woolen yarn, numbered from 1 to 
36. One young man correctly de- 
signated the test skein as red, but 
on being told to select a similar 
shade from the skeins before .htm 
he picked three shades of blue, two 
of yellow, and one of red. He could 
distinguish no difference, and the same thing happened to 
half a dozen others who followed him. The skeins on the 
row were then divided into three sets, with twelve numbers 
in each, and the men were then examined as to color blind- 
ness. Some were able to distinguish all the shades of green, 
but failed lamentably in picking out the different shades of 
red. 
It is said that the officers of the road were greatly impressed 
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by the results obtained, and that the directors of the other 

railways terminating at Jersey City are likely to adopt the 

same system of examination for their employes. 

- < < t > m 

KAILWAY CREMATION. 

It is a pretty universally recognized fact at the present 

day that burying such animals as have succumbed to a pes- 




Pig. 1. 

tilential disease is not sufficient to destroy the contagious 
germs which remain in their bodies. This has been shown 
especially by the researches of Messrs. Pasteur, Chamber- 
land, and Roux. These gentlemen have ascertained that 
when infected blood is consigned to the earth the bacteria 
are preserved therein in the germ state, multiply, and, in a 
short time become transformed into corpuscles which can be 
detected after remaining in the soil for several months. We 
ought to welcome, then, a new method of cremation which 
has been invented by Messrs. Kuborn and Jacques, and 
which satisfies every sanitary necessity by furnishing an 
easy means of totally destroying the infected animals. The 
two accompanying engravings give an exact representation 
of the apparatus. As shown in Pig. 1, it looks externally 
like a railway car; but it differs in the fact that rails are dis 
pensed with, the car being drawn on the surface of the 
ground by horses or mules. Fig. 2 shows the arrangement 
of the interior of the apparatus. The closed space, A, is 
designed to receive the cadavers. It is a chamber having 
walls, R R, impermeable to heat. The bottom is composed 
of two dead plates, S, both of refractory material, the lower 
extremities of which terminate in a well, B, so as to form a 
hydraulic joint. Beneath these dead plates are located two 
fire places, ■ P F, provided with movable working holes, 
which, by regulating the introduction of the air, allow of 
perfect combustion being obtained. The products of com 
bustion reach the chimney through the flues, C, C", and C" . 



upon them. Nevertheless, a certain amount of contusion is 
inevitable, and to avoid the ulterior results of this, the sali 
cylated paper is indispensable. As to the cost it would be a 
mere trifle when we consider the result gained, and the 
splendid condition of the fruit when it enters the London 
market. Besides, it is very probable that the salicylic acid 
paper used for packing the apples in America, might be 
used over again, or applied ljere in England to some simi- 
lar antiseptic purpose, and an allowance made for it accord- 
ingly. 

<m » ■ > m 

SEA BEANS. 

BT A. W. ROBERTS. 

So much confusion of ideas exists about these so-called sea 
beans in the minds of most people that I have taken the 
trouble to obtain all the information obtainable about 
them. 



gists and commonly known as " cow-itch." Mucuna urens 
is a perennial climbing plant, which twines round the trees 
and rises to a considerable height. The flowers are yellow 
and large, and resemble the pea blossom in form; usually 
placed in twos and threes in short peduncles. 

The hairs of the Mucuna urens and Mucuna pruriens are 
possessed of powerful vermifuge properties, and act me- 
chanically by penetrating the worms. 
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Fig. 2. 

Any kind of fuel, no matter what, may be used. The ap- 
paratus is simple, and is easily operated at but trifling 

expense. 

-» < « > ^ 

Packing Apples with Salicylic Acid. 

There are few greater treats during the winter and early 
spring seasons, says the London Magazine of Pharmacy, than 
the magnificent apples which are imported from America to 
find their places on the dessert table in England. Consider- 
able numbers, however, arrive here in a bruised condition 
from the effects of careless packing; a certain amount of 
fermentation is set up, and unless they are consumed with- 
out delay, they are lost to the dessert table. This is more 
frequently the case when barrels full of the so-called " New- 
town pippins," and others, have been exported by private 
individuals to their friends in England, than when they are 
packed by the regular tradesmen. There is no reason why 
this splendid fruit should not be imported here almost 
as fresh and blooming as when it is gathered from the tree. 
A common but soft kind of tissue pap'ej- should envelop 
each apple before it is placed in the cask, and this tissue 
paper should have been soaked in a solution of salicylic acid 
and dried before it is used. The best preparation of salicy- 
lic acid for this purpose is the alcoholic solution, made with 
the strongest spirit, and then diluted with as much water as 
it will bear without precipitating the acid, so as to make the 
solution go as far as possible. Each apple should be en- 
veloped in at least three or four folds of the salicylated 
paper, and every possible precaution should be taken to pre- 
vent bruising when loading into the casks or cases. Well 
packed apples should not move at all during the voyage, 
and the shaking of a railway train should have little effect 



Fig. 1— Seed of Entada Scandem. 

Fig 1 is the seed of a vine, the Entada, scandem, which 
grows in the tropical portions of both hemispheres. The vine 
is chiefly remarkable for the large pods and seeds, the pods 
often being from six to eight feet long, divided into numerous 
joints, each one of which contains a bean. In some parts of 
India these beans are used as weights. In London the seeds 
are sold under the name of " West Indian filberts " These 
sea beans are found in large quantities on the coast of 
Florida, particularly after northeast storms. These beans 
are worked into various trinkets, 
such as perfume bottles and 
snuff boxes One of our leading 
jewelers has had some of these 
sea beans to polish and mount 
in gold for watch seals and lock- 
ets. For polishing the best ma- 
terials are fine pumice stone 
powder, putty powder, and rot- 
ten stone. After the roughness 
of the outside of the bean is taken 
down with the pumice stone 
powder to a uniform surface, then put on the second polish 
with putty powder and oil. After which finish with rotten 
stone and oil on a lap wheel. 

Any one handy with the graver can embellish these beans 
with every style of device desired. The beans should be 
first boiled in water for a half to one hour to soften the outer 
coating. After the outer coaling is softened give it a coat- 
ing of Winsor & Newton's Chinese white, on which the 
drawing is made for the engraver to follow. One of the 
prettiest styles of ornamentation of these beans is that of 
monograms inlaid with gold bronze. These beans are be- 
lieved by most persons to be a product of the ocean from 
the fact of their being found on different parts of our sea- 
shore, particularly of the Southern States. I have f ou ud 
them on both the Massachusetts and Long Island shores. 
They have also been found on the coast of Scotland and as 
far north as the Loff oden Islands, off the coast of Norway. 



Legal Responsibility for machinery Accidents. 

The Supreme Court of the United States has laid down 
the law as to the responsibility of employers for the lives 
and limbs of their workmen. They must not expose them 
to perils which can be guarded against, and if the servant 
reports defective or unsafe machinery, the master becomes 
responsible if the repair or restoration is not promptly made. 
The doctrine, familiar to English courts but never hitherto 
adopted here, that the acts of a superior officer or workman 
under a corporation are as those of the employer, and the 
latter is responsible for negligence involving disastrous re- 
sults, was affirmed. The case was that of a railroad engi- 
neer who lost his life while saving his passengers from an 
accident, the result- of a defect in his engine to which he 
had called the attention of the master mechanic. His widow 
sued the railroad, the Texas and Pacific, for $80,000, but 
was ruled out of court in Texas. Leffel's News thinks the 
lady will probably be more successful on the retrial which 
has been ordered. 




Fig. 2. 




Fig. 3. 

Pigs.- 2 and 3 represent the bean and pod of the "asses- 
eye," the scientific name of which is Mucuna urens. This 
bean is also a native of the West Indies, and" is borne to the 
Florida coast by ocean currents. These beans have of late 
years been sent north from Florida in large quantities for 
the use of jewelers and tortoise shell workers, who convert 
them into charms for watch chains. They are capable of 
receiving a very high polish, the same materials being used 
as directed for polishing the Entada scandens. Miniature 
compasses and portraits are often introduced as a setting in 
these beans. They grow in short stout pods, covered with 
brownish bristly hairs, which easily separate, and when 
handled stick in the fingers, producing an intense itching 
sensation. The pods of this bean are used to adulterate the 
pods of the Mucuna pruriens, of which the hairs are the ofti- 
cinalportion. These hairs are the cowhage sold by drug- 



Operating Elevated Railroads by Electricity. 

We learn from our foreign exchanges that the Council of 
Magistrates of the city of Berlin have appointed a special 
committee of engineers and architects to examine into and 
report upon the proposal submitted by Siemens and Halske 
for the construction of an electric railway across a portion 
of the capital. It is intended to begin the line at Belle 
Alliance place and run it through Friedrich and Chaussee 
streets on to Wedding place. The tracks — one for the up 
and the other for the down trains — will be supported by 
iron columns, 14 feet 9 inches high and 33 feet apart. The 
carriages are to be narrow and short, having only ten sitting 
and four standing places. The electro-dynamic machine to 
move the train will be placed under the floor of the carriage 
between the wheels, and a steam engine of 60 horse power 
to produce the electricity will be placed at the terminus. 
There will not be many stoppages, and the rate of speed is 
estimated at about twenty miles an hour. 

« i n » . 

INSANE INGENUITY. 

Stephen M. Pillsbury, Jr., of Chelsea, Mass., an unmar- 
ried man of thirty, with a hereditary taint of insanity, guillo- 
tined himself April 20. He is described as a temperate, re- 
tiring sort of fellow, in prosperous circumstances, and on 
good terms with his family and friends. His special weak- 
ness was a morbid taste for reports of criminal matters and 
suicides. Evidently his desire was to do something notable, 
but owing to feeble health and probable lack of physical 
courage, he could see no 
way to distinguish him- 
self except by suicide. 
Accordingly he construct- 
ed an apparatus like that 
figured herewith (copying 
a contrivance used for a 
like purpose in a Western 
State five or six years 
ago), and deliberately cut 
off his own head. He set 
up his apparatus in the 
barn, using therefor such 
materials as were handy. 
The standards were joists, 
A A, extending from the 
floor to the loft, to they 
under side of which they 
were securely spiked, a 
brace, B, adding to their 
stability. The lower ends 
of the joist were mortised 
in a block of hard wood, 
the top of which was 
rudely hollowed out at 
H to support his neck. 
Boxes of. stone,. J J, on 

either side kept the apparatus steady. Fitted between the 
uprights, so as to slide easily, was a piece of two-inch plank, 
to which was fastened the blade of a broadax, E. On the 
top of the slider was a box, C, loaded with stone. A lever, 
P, pinned to the left upright supported at one end the 
slider, balanced by a watering pot, G, at the other end. A 
broom handle, K, thrust through the supports near the base 
served to hold the suicide's head in place, and a leak in the 
watering pot let off the guillotine when he had stupefied 
himself with ether placed under his nose in J;he trough, I. 
The apparatus answered its purpose reasonably well, and 
probably could not have been put to any better use. We 
are not sure, however, that it would not be well to re-enaet 
the old custom of midnight burial at the crossroads, stake 
and all, for such as make an end of themselves in such un- 
tidy and, to their friends, shocking ways. With so many 
means at command for decently slipping off the mortal coil 
bodily mutilations are not to be tolerated. 




PILLSBTJBY'S GUILLOTINE. 
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MISCELLANEOUS INTENTIONS. 

Mr. Goldsborough Robinson, of Louisville, Ky., has pat- 
ented a process of treating leaf tobacco for improving its 
Color and quality, which consists in immersing the tobacco 
in alcohol and then drying it. 

Mr. Charles Coon, of Saugerties, New York, has patented 
a process of repulping paper, which consists in causing the 
beater engine to operate upon the same while suspended in 
a hot bath. 

Messrs.. John 8. Headenand John I. Spainhower, of Pleas- 
ant Hill, Mo., have patented an improvement in that class 
of boiler washing machines in which an oscillating -lever or 
analogous device is employed to press or squeeze the clothes, 
said lever working in a clothes receptacle having a perfo- 
rated semicircular bottom and placed in a sheet of galvanized 
iron boiler that is intended to be set over a fire. 

Mr. Andrew J. Clark, of Little Falls, Minn., has invented 
an improved book for holding blank forms, the object of 
which is to preserve the blanks in good condition, and to 
enable the different kinds to be readily and quickly referred 
to and taken from the book. 

Mr. Merrill R. Skinner, of Foster Brook, Pa. , has patented 
a swivel hook for connecting and tightening ropes and ca 
bles without removing them from the pulleys or shafting, 
and which is simple in construction and effective and con- 
venient in use. 

An improved ice pitcher of simple construction, with a 
removable lining of porcelain, has been patented by Mr. 
Herman Vasseur, of Wallingford, Conn. The invention 
consists in an ice pitcher containing a removable lining of 
porcelain, glass, or similar material resting upon the de- 
tachable bottom of the pitcher. 

Mr. Jasper T. Cronk, of Hoboken, N. J., has patented a 
simple and convenient means of adjusting a clothes line and 
hanging the clothes from a window. The invention is an 
improvement on the line fastener for which Letters Patent 
No. 186,991 were granted to the same inventor February 6, 
1877. 

An improvement in pianoforte agraffes, patented by Mr. 
Edward T. Bowlby, of Dixon, 111., 
relates particularly to improve- 
ments in the agraffe which clasps 
the strings to the bridge on the 
sounding board; and the object of 
the improvement is to prevent the 
disagreeable jarring of the strings 
caused by the springing of the 
frame of the instrument and the 
setting of the bridge and sounding 
board. 

Mr. "William Harkins, of Dun- 
kirk, N Y.., has patented a car coupler formed of a draw- 
head having an extended arm and a coupling bar at one side 
with a recess between. A horizontal key is propelled by a 
pinion gearing into a rack on the key or by a spring. The 
pinion has a lever arm attached to it which, when the key is 
set, extends across the recess, so as to be struck by an enter- 
ing bar of the opposite coupler. When this lever is struck 
the key is thrown forward by the combined action of the re- 
volving pinion and spring or by the pinion without the 
spring, and passing through a slot of the coupling bar, holds 
the cars coupled. 

, — ■» i » i m ■ 

IMPROVED WINDMILL. 

The windmill represented in the annexed engraving has 
its wheel mounted on a vertical shaft, in a strong, well- 
braced, octagonal timber tower, provided with shutters 
which may be opened or closed to control the motion 
of the wind wheel, or to stop it altogether, as circum- 
stances may require. The shutters are hung loosely so 
that they will open by the force of the wind. 

The wheel consists of upper and lower radial, arms 
extending from hubs placed on the vertical shaft. Be- 
tween these arms are secured vanes or paddles, which 
are set at a suitable angle to receive the wind; the outer 
vane inclining inward from the end of the arm at an 
acute angle, and the others placed behind and parallel 
with it. By this arrangement the air passing through 
the wheel is utilized to the greatest extent : striking the 
first vane on the outer row, it is guided to the second 
vane on the second row, and from this to the third vane 
on the inner set, and so on. 

In a mill of this construction the wind from any 
direction may be utilized to the fullest extent. The 
wheel and tower are simple and inexpensive, and the 
mill is adapted to general use. 

Wind power is certainly cheaper and more universal 
than any other, and the machine shown in the engrav- 
ing seems well adapted for utilizing it. 

Further particulars may be obtained by addressing 
the inventor, Mr. Thomas Dwees, San Antonio, Texas. 

<m» • 

A Night Light. 

A simple way to produce an illuminating compo- 
sition is thus described in Industry: Cleanse oyster 
shells by well washing, expose them to a red heat for 
half an hour, separate the cleanest parts, and put into 
a crucible in alternate layers with sulphur; now expose 
the vessel to a red heat for an hour at least. When 
cold break the mass, and separate the whitest parts for 
use. If inclosed in a bottle the figures of a watch may 
be distinguished by its aid. To renew the luminosity 
of the mass place the bottle each day in the sun, or in 



strong daylight; or burn a strip of magnesium wire close 
to the bottle. The sulphide of lime will thus absorb light, 
which will again be available at night time. 

. ■ «.n i »» 

IMPROVED BAIL. 
The annexed engravings represent an improved rail re- 
cently patented in this country, also in England, France, 
Germany, and Belgium. It is intended to avoid the noise and 




VAVOHAN'S IMPROVED RAIL. 

jarring common to the ordinary forms of rail by preventing 
the depression of the ends of the rails at the joints. This 
construction, besides conducing to the speed, safety, and 
comfort of travelers, and increasing the durability of the 
track, adds to the durability of the rolling stock and ma- 
chinery run upon it. 

The mechanical construction will be understood from the 
engravings, Fig. 1 being a perspective view, and Fig. 2 a 
transverse section. 



The Knro-Sl-wo not like the Unit Stream. 

According to the recent report of W. H. Dall, Acting As- 
sistant of the U. S. Coast Survey on the Pacific coast, the 
Kuro-Si-wo, or Japanese warm current, is not marked in its 
approach to the American coast by sharply defined walls of 
water temperature such as characterize the Gulf Stream of 
the Atlantic. It is not at all like a river flowing in its bed. 
There is a general drift which is reversible and intermittent 
when opposed by storms, and which shades off from a tem- 
perature of 65°. That part of the Kuro-Si-wo having a tem- 
perature of 55° approaches the northwest coast in the vicin- 
ity of Vancouver Island. There is a deflected arm of this 
current known as the Alaska current, which has a tempera- 
ture varying from 50° to 55°. The shoal waters of the Behr- 
ing Straits on the eastern side appear to be warmer than on 
the western side. But Captain Dall says that there is no 
proof that there is a warm current flowing up through the 
straits. The whole Pacific coast, however, from Unmak in 
Alaska, to Vancouver is bathed by a sea with a summer 
temperature varying from 48° to 55°. 

The winter along a coast of this temperature never can be 
severe. There is a great precipitation of moisture, but only 
a moderate degree of cold until the interior of the country 
is reached. Southeastern Alaska has been described by re- 
cent explorers as having more than a tolerable climate. For 
a considerable part of the year it is pleasant and altogether 
agreeable. It is essentially that of Vancouver. The exha- 
lations of moist air are drifted inland. Vegetation is rank, 
and a great deal of the land can be made very productive. 
It is not to be supposed that the influence of the Kuro-Si-wo 
is lost after passing Vancouver in a southerly direction. It 
no doubt has some influence all along the Oregon coast, and 
greatly aids in the precipitation of moisture in Washington 
Territory and Northern Oregon, and in producing the fogs 
of the California coast. 




VAUGHAN'S IMPROVED RAIL. 

The rail is made in two parts, one of which is similar in 
form to the ordinary rail, the difference being that one side 
is channeled deeper than the other, and the channel is bev- 
eled to receive a re-enforcing bar, which is also channeled 
and breaks joints with the rail proper so that the whole is 
as rigid at the joints as elsewhere. A little space is left 
between the vertical adjoining faces of the two parts of the 
rail to admit of a perfect bearing at the upper and lower 
edges of the inserted piece, and there is a small semicircular 
groove at the juncture of the base and web to relieve the 
sharpness of the angle. 

This improvement is the invention of Dr. A. C. Vaughan, 
of Shane's Crossing, Ohio. The foreign patents are to be 
issued jointly to the inventor and Mr. Francis Jordan, of 
Harrisburg, Pa. , who is general agent for the introduction 
of the invention. 




DWEES' WINDMILL. 



MECHANICAL INVENTIONS. 

An improved nut lock, patented by Messrs. Amandes 
Hackman and George W. Tinsley, of Blakesburg, Iowa, 
consists of a bolt having a longitu- 
dinal groove cut across its screw 
threads, in combination with a nut 
having a thin raised annular collar 
or flange, that fits about the bolt 
and may be pressed into the groove 
of the bolt for the purpose of lock- 
ing. 

A baling press so constructed that 
the head block can be moved to one 
side to uncover the top of the baling 
box, and that the direction of mo- 
tion of the follower can be changed while the driving shaft 
moves continuously in the same direction, has been patented 
by Mr. Alexander McN. Paxton, of Vicksburg, Miss. 

Mr. Henri Burin, of New York city, has invented a tool 
for cutting off metal rods, bars, or shafts, and also for cut- 
ting screw threads, and especially intended for heavy 
work. The inventor makes use of a cutter head fitted for 
being revolved by a hand crank and gearing on a base or 
support that is to be clamped around the bar or shaft. The 
cutting tool travels around the shaft or rod, and is set up by 
a screw as the work progresses. 

A novel and efficient rock drill, wherein the drill is fed 

and turned automatically, and is operated in delivering a 

blow by the full force of the propelling power, has been 

patented by Mr Arthur W White, of Buffalo, N. Y. 

Mr. Kimp Hill Higginbotham, of Waterford, Miss., has 

patented a water wheel, so constructed that it can be 

run with a very low head of water, and can be stopped 

and started automatically. 

Mr. Joseph V. Morton, of Winchester, Ky., has pa- 
tented a sewing machine motor, so constructed that 
sewing machines may be driven by hand power or by 
foot power, or by both hand power and foot power, as 
desired. 

Signaling by Illuminated Steam. 

A new method of signaling at sea has lately been 
tested in England by the Trinity Board, with great 
promise of beneficial results. The system was devised 
by Carl Otto Ramstedt, late of the Russian navy. The 
apparatus consists of a dished chamber, in which the 
inventor burns strontium or other substances so as to 
produce a variety of colors if desired. At the back of 
the chamber is a reflector, by means of which the light 
is thrown on the steam either steadily or in flashes at 
will. The steam thus becomes a luminous mass, vary- 
B ing in color with the substances used in combustion. 
In practice the light is thrown upon the steam issuing 
from the funnel of a steamer, and optical signals are 
made according to any known code of signaling, such as 
by combinations of flashes of longer or shorter dura- 
tion. This is effected by the light apparatus being 
closed in at the front with a hinged cover, which is 
manipulated by the signaler according to arrange- 
ment. The. result of the experiments showed the 
system to be very effective and applicable to its in 
tended purpose, and there appears to be little doubt 
that it will prove of value as a means of signaling at 
sea. 

The advantages of the invention are not limited 
to steamers, as it is equally applicable to sailing vessels, 
in which the light might be thrown upon the sails. 
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Useful Shams. 

Under the above heading, whicli we think an inappropri- 
ate one, as most of the articles named are not only useful 
substitutes, but in some cases superior to the genuine article 
for use in the arts, Mr. P. L. Simmonds, in the British Trade 
Journal, remarks as follows : 

One of the most noticeable features of modern times is the 
immense progress which has been made, and the manufac- 
turing ingenuity and scientific skill displayed, in finding 
substitutes for expensive or scarce raw materials and articles 
in general demand. The fact is apparent beyond question 
that art is fast invading the domain of nature. Chemistry 
is enabling us to replace animal and vegetable dyes, and to 
form artificial gems, or creditable imitations; mineral oils 
replace animal and vegetable ones for illuminating purposes, 
and the electric light is treading upon the heels of gas. 

The expensive outfits for the whale fisheries are compara- 
tively abandoned, whalebone and blubber from the huge 
marine mammals being less in request; coral insects may 
proceed with their submarine constructions unmolested; the 
sea tortoise will be pursued less eagerly for its carapace ; the 
ostriches of the desert be less sought after; and even the 
great pachyderms of India and Central Africa can be spared 
to be more usefully employed in extending the march of 
commerce. Under our enlightened civilization we can now 
manufacture oui own whalebone, coral, tortoise. shell, ivory, 
and feathers, without the need of penetrating into wild 
jungles and arctic or tropical seas for our supplies. The 
extinction of whalebone in commerce will not deprive us of 
our umbrellas, or the female sex of their parasols and corset 
busks. Battans have been converted into wallosin, and horn 
shaped into pliable bones, while steel ribs also do duty effect- 
ually for baleen. 

Ivory, being an expensive material and in continual de- 
mand, has formed the subject of many patents for good sub- 
stitutes, but those tried have generally had more the appear- 
ance of an opaque cement than the natural dentine. The 
best and most effectual imitation, which takes a good polish, 
is the American substance passing under the name of " cel- 
luloid." 

Celluloid is one of those inventions of recent origin which 
has become a substitute for many natural raw materials. It 
is a species of solidified collodion produced by dissolving 
gun cotton in camphor with the aid of heat and pressure. 
The applications of celluloid are now legion. As a substi 
tute for ivory it is best known, and so perfect is the resem- 
blance that a close inspection is required to distinguish the 
counterfeit from the genuine; the absence of the grain, or 
decussation, is the chief distinction. Celluloid possesses not 
only all the strength and elasticity of ivory, but it does not 
warp nor discolor with age. 

It is much used in making combs, backs of brushes and 
hand mirrors, frames for looking glasses and portraits, 
handles for knives and forks, piano and organ keys, and bil- 
liard balls, which are said to be equal in elasticity to those 
of ivory. One advantage it has over ivory is that it may be 
moulded, so that the most delicate and elaborate articles can 
be made with it at a fraction of the cost of true ivory. An 
endless variety of colors can also be given to celluloid by the 
admixture of proper pigments. 

In imitation of tortoise shell it is made into such articles 
as combs, card cases, cigar cases, napkin rings, etc. The 
pink coral so popular for jewelry is admirably imitated with 
it, and so are malachite and amber mouthpieces for pipes, 
cigar holders, and musical instruments. 

Beautiful fancy ornaments are made of artificial tortoise 
shell, which is formed by melting gelatine at a moderate 
temperature with a small amount of metallic salts, running 
the whole into moulds, and staining the mass with hydro- 
sulphate of ammonia, so as to produce an imitation of the 
grain of natural tortoise shell. The appearance of tortoise 
shell may also be given to horn by brushing it over with a 
paste made of two parts of lime and a little soda lye, which 
is allowed to dry. This forms sulphuret of lead with the 
sulphur contained in the albumen of the horn, and produces 
dark spots, which contrast with the lighter colors of the 
horn. 

Among minor products which have been successfully imi- 
tated are meerschaum, horn, and coral, by the pulp of pota- 
toes, turnips, or carrots, treated with sulphuric acid. 

Ostrich feathers, which, as the coveted court plumes of 
fashion have always been in demand at high prices, are not 
only getting more plentiful by the domestication of the bird, 
instead of hunting it down in its wild haunts, but imitations 
of all kinds have sprung up — those of spun glass sold at 
from 2s. to 8s. each instead of 10s. to 20s. ; those made of 
silk, etc. It has heretofore been the custom to work up all 
the odds and ends of ostrich feathers into plumes, and even 
to make use of the feathers of other birds. But it was left 
for Yankee ingenuity to get up an imitation, the component 
parts of which are silk on a rattan or celluloid quill. This 
" sham " could be easily passed off on ladies as genuine, and 
almost defies detection by others than experts. 

Cloth, in imitation of furs and skins, is now made from 
mohair or goat's wool, and the resemblance is so good that 
at a few yards' distance it is difficult to tell whether it is real 
or imitation. It is colored to resemble seal, beaver, otter, 
and chinchilla, and lately there has been quite a quantity 
made in imitation of ostrich feathers, and used very largely 
for trimmings on dresses and mantles. At the last Paris 
Exhibition there was an imitation white squirrel shown, 
shaded to a light fawn. 
The manufacture of imitations of precious stones has long 



been an important industry in France, but it has increased 
enormously of late years, on account of the perfection at- 
tained in the art; and at present the supply cannot keep 
pace with the demand for fictitious gems. A revolution has 
been brought about lately in the manufacture of artificial 
diamonds by substituting a preparation of gold for the oxide 
of lead in making the strass, and further, the stones when 
cut are subjected to a chemical process by Which the refrac- 
tive power is made equal to that of diamonds of the purest 
water. These perfect stones attracted great attention in the 
last Paris Exhibition, where they were exposed side by side, 
and in the same cases, with real diamonds of great price. 
Whether the latter can ever be artificially made on an exten- 
sive scale is still a matter of dispute, although its possibility 
is claimed. Any man can convert a diamond into charcoal, 
but it is not so easy to turn charcoal into diamonds. The 
recent claim of Mr. MacTear, of Glasgow, to have crystallized 
carbon is acknowledged, but the diamonds produced are as 
yet too minute to affect the value of natural ones. 

Artificial pearls have long been manufactured with the 
greatest skill and ingenuity, and so close is the imitation that 
alternate strings of false and genuine shown by jewelers can 
scarcely be distinguished. Mourning jewelry of black glass 
has replaced the more expensive jet ornaments among the 
lower classes. 

Numerous patents have been issued from time to time for 
making imitation marble, which in practice have been more 
or less successful ; by some of these an almost perfect imita- 
tion of the various shades and colors of marble is obtained, 
and slate is made to imitate marble. Artificial stone is now 
made to any extent. 

Within the last six or seven years a complete revolution 
has taken place in the substitution of artificial alizarine for 
the natural alizarine of madder. The culture of this dye 
root has almost' been abandoned now in the producing coun- 
tries where it was formerly grown. The product from an 
agricultural industry which yielded yearly over £2,000,000 
in value has been entirely replaced by a chemical. 

As a dye, alizarin is now, at most, not more than one-third 
of the average price of madder in former years. The "green 
grease," one of the last portions of the distillation of coal 
tar, was formerly au impurity, and valueless; instead of 
being thrown into the gutter, this by-product has become a 
valuable commodity which has largely benefited our gas 
works, England being the great tar producing country. 
The new color obtained from it does away, too, with the 
necessity of separately mordanting the fabric to be dyed. 

From the light coal tar oils a whole series of aniline colors, 
of formerly unknown-shades, have sprung up, exceeding in 
value £2,000,000 sterling annually. The estimated value of 
the production of coal tar colors, here and on the Continent, 
is about £3,250,000, and this industry has placed at the dis- 
posalof commerce products which, but for chemical research, 
could never have been obtained. 

Ultramarine is another color which has made remarkable 
progress, although it is not a recent substitute, its manufac- 
ture dating from 1828, when it was discovered by Guimet. 
In 1820 the blue prepared from lapis lazuli cost £80 the 
pound; now the yearly production of ultramarine in Europe 
(chiefly in Germany and France) is over 22,000,000 lb., sold 
at less than Is. the pound. 

A cheap substitute for silver has been found in aluminum 
made from bauxite, at a cost of 20s. the lb. 

When the war with Russia rendered bristles scarce and 
dear, commerce soon supplied our brushmakers with vege- 
table substitutes in the shape of kittool fiber and coir fiber 
from palms, Mexican fiber from the leaves of Agave sisilana. 
Piassava fibre from the leaf stalks of a South American 
palm came in to supply bass brooms, chimney sweepers' 
brushes, and street sweeping-machines. Even split quills 
have been brought into requisition for brushes, and for 
white and dyed bristles we are not alone dependent upon the 
stiff hair of the hog. 

Another cheap substitute brought into use is that of vege- 
table down, to replace the costly animal product, eider down. 
These silky downs, clothing the seeds of several plants, such 
as Bombax, Ceiba, Calotropis, etc., are now largely used for 
filling coverlets, ladies' quilted petticoats, muffs, and other 
articles. This vegetable down is 50 per cent cheaper than 
the feather down. The qualities which recommend it for 
use are immunity from attacks of moth and vermin, light- 
ness, elasticity and softness, medium warmth, and cheap- 
ness. 

The manufacture of oleomargarine, or artificial butter, 
has already reached the status of an important industry, 
both in America and on the Continent. The production of 
oleomargarine is carried on on an extensive scale in large 
establishments, where great quantities of fat can, by special 
machinery, be treated cheaply and with uniform results, 
while the churning of the oil with the milk, and the subse- 
quent processes necessary for its conversion into butter, are 
•the work of numerous small factories. 

Besides the use of oleomargarine for the manufacture of 
artificial butter, it finds another extensive channel in the 
manufacture of cheese, being added to skim milk and rennet. 
The cheese produced is said to be palatable, and to make a 
heathful article of food. 

Gas bids fair to be replaced ere long by the electric light, 
judging by the progress Mr. Edison has made with his elec- 
tric lamp. 

Careful thought and ingenuity are always on the search to 
utilize waste products, and to And substitutes. For instance, 
there is a large demand for eggs for various manufacturing 



purposes— for glace leather in glove making, book binding, 
photographing, calipo printing, clarifying liquors, etc., in the 
form of albumen, and the yolk of the egg, etc. 

Large premiums have been offered for a good substitute 
for egg albumen, but no really efficient substance has yet 
been discovered. In glove making a mucilage obtained 
from the root of the marsh mallow has been tried. Some 
manufacturing processes require the white of the egg, some 
the yolk. At least four eggs are required to clarify every 
barrel of wine; and when the production of wine in France 
and other continental states is considered, the demand 
becomes extensive, reaching hundreds of millions of eggs. 
Some of the seaweed isinglass might certainly be used for 
this purpose. 

There is no end to artificial productions, and the list might 
be extended indefinitely, including artificial ice, which ren- 
ders us independent of King Frost; artificial sugar, which 
we can make from starch or rags ; artificial fruit essences, 
artificial horn from seaweed, artificial wood" from compressed 
sawdust or straw, artificial leather from old scraps or the 
leather cloth, artificial parchment from paper chemically 
treated with sulphuric acid, and as hides for leather become 
more in demand, we have come to utilize the formerly 
neglected skins of the alligators, the snakes, the kangaroos, 
the porpoise and other sea mammals, and fishes. 
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Use of tbe Blowpipe with Closed and Open Olass 
Tubes. 

BY O. 3. MUIXER. 

Very important results are obtained by heating substances 
under examination in closed or open glass tubes. They 
should be of hard German glass, as this does not readily 
soften under heat, nor become discolored, like ordinary flint 
glass, by a deposit of reduced lead. The most convenient 
size for the closed tube is 3 inches by 3 or 4 lOths ; of the 
open tube, 4% inches by 2-10ths. 

The Closed Tube. — The phenomena to be observed in using 
the closed tube are: 1, Decrepitation; 2, change of color; 
3, phosphorescence; 4, deposit of condensed aqueous vapor ; 
5, deposit of a solid sublimate; 6, fusion; 7, evolution of 
gas or vapor, which may be colored, alkaline, acid, or odor- 
ous. Sometimes it is advantageous to have the tube bulbous 
at the bottom. It should be rendered dry before use by 
warming it over the spirit-lamp, and also be quite clean. 
The assay may sometimes be in powder, sometimes in the 
shape of a small fragment, according to circumstances. If 
in powder, the powder should be introduced so as not to soil 
the sides of the tube. The charged tube should be first 
heated in the flame of a spirit-lamp, and in most cases the 
heat be subsequently increased by exposure to the blowpipe 
flame. To test the acidity or alkalinity of any condensed 
moisture or uncondensed vapor, small strips of moistened 
turmeric or litmus paper should be inserted in the mouth of 
the tube. 

EXPERIMENTS. 

Witheritt, simply heated by means of spirit-lamp, decre- 
pitates, yielding watery vapor, which condenses in the upper 
part of the tube. 

Nothing but the existence of water in the mineral is proved 
by this experiment. 

Gypsum, heated by spirit-lamp, afterward by blowpipe 
flame, becomes white, and is converted into plaster of Paris. 
Water condenses in the upper portion of the tube. 

The behavior and result are characteristic of gypsum. 

Fluorspar, heated by spirit-lamp, phosphoresces in the 
dark, and decrepitates, yielding a little water sometimes. 

Behavior is characteristic. 

Nat. Alum, heated by blowpipe flame, gently at first, 
strongly afterward, intumesces and yields much water. 
When strongly heated sulphuric acid is evolved, which red- 
dens litmus paper. 

Turquoise, heated by spirit-lamp, yields water, turns black, 
and sometimes decrepitates. 

Wavellite, heated by blowpipe flame, yields water and 
hydrofluoric acid, which corrodes the glass. 

The presence of fluorine is proved. 

Iron Pyrites, heated by blowpipe flame, yields much sul- 
phur and some sulphureted hydrogen ; detected by its odor 
and its action on acetate of lead paper. 

Mispiekel, heated by blowpipe flame, yields a red sublimate 
of bisulphuret of arsenic, and also metallic arsenic. 

Pyrolusite, by blowpipe flame, when strongly heated, gives 
off oxygen, which may be recognized by its action on a 
splinter of ignited wood inserted in the mouth of the tube. 

It increases the glow of the splinter, or causes it to burst 
into fiame. 

Nickel glance, heated by blowpipe flame, decrepitates, and 
yields an orange-colored sublimate or tersulphide of 
arsenic. 

Ullmannite, heated by blowpipe flame, yields a white sub- 
limate of antimonous acid, and some tersulphide of arsenic. 

Calamine, by blowpipe flame, strongly heated, evolves car- 
bonic acid gas, which may be recognized by its action orf 
an ignited splinter of wood inserted into the tube. It ex- 
tinguishes it immediately. 

Jamesonite, by the blowpipe flame, fuses, and yields subli- 
mates of sulphur, sulphide of antimony, and metallic anti- 
mony. 

■» < » , «. . 

According to Professor Church, withered leaves of the 
usual autumnal colors — yellow, red, or brown— can be ren- 
dered green again by steeping in water along with a little 
zinc powder. 
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A Poisoning Case with Lessons. 
An interesting poisoning case came before the Coshocton 
County (Ohio) Court, at the February term, in which a 
woman was charged with administering arsenic to her 
husband, who died the 13th of August, 1870, with all the symp- 
toms of arsenical poisoning. The body was exhumed on the 
26th of August, the abdominal viscera removed and submitted 
to Professor C. Howard, of Columbus, for analysis, who re- 
ported traces of arsenic in the stomach, intestines, and kid- 
ney, and four-fifths of a grain in the liven 

The professor was of course an important witness in the 
trial, and his examination elicited some facts which are not 
with out' interest to chemical students. The tests he used 
were Reinsch's and Marsh's. He described the manner of 
distinguishing the metallic spot of .arsenic on porcelain from 
that of antimony, relying on the hypochlorite of sodium so- 
lution and the nitrate of silver tests, together with the pro- 
duction of the octahedral crystals which have always been 
considered so highly characteristic of the arsenical sublimate. 
The defense created a doubt in the minds of the jury as to 
the reliability of Professor Howard's analysis, by.showingon 
cross examination that a work on jurisprudence considered 
the hypochlorite of sodium test of the arsenical spot as 
wholly unreliable, as it would also dissolve the antimonial 
spot, though slowly. The production of octahedral crystals 
was proven to be unreliable as a test for arsenic by a recent 
statement from Professor Wormley, that antimony some- 
times will produce crystals which cannot be distinguished 
in appearance from those of arsenic. We are here taught 
the important lesson that some of the so-called reliable dis- 
tinguishing tests for arsenic are not reliable, and the careful 
toxicologist should make use of more confirmatory tests. 
The attending physician testified that he had prescribed sub- 
nitrate of bismuth to the patient, and we have not the least 
doubt that the arsenic found in the viscera came from this 
medicine. What an important lesson to the pharmacist! 
Here was a woman on trial for murder; arsenic was found in 
her dead husband's remains, and circumstantial evidence 
pointed to her guilt, and yet we believe the cause of the 
whole proceedings was this treacherous subnitrate of bis- 
muth. Every druggist should carefully test his preparations 
of bismuth and ascertain whether or not they are contami- 
nated with arsenic. We are happy to state that the woman 
was acquitted. — Phil. Hoglan in, Pharmacist. 

* i m i m ■ 

The Action of Platinum on the Animal Organism. 

The action of most of the metals on the animal organism 
is well known, but that of platinum has been but little 
studied, almost the only observations that we know being 
those of Hofer and Gmelin, made respectively forty and fifty 
years ago. This gap in our pharmacological knowledge 
has been, to a certain extent, filled by some researches of Dr. 
Fredk. Kebler, of Cincinnati, in the laboratory of Strassburg, 
and which have, says the Lancet, been recently published 
in the Archiv fur Experim. Pathologie u. Pharmakologie 
The observations relate to the action of platinum both on 
frogs and warm-blooded animals. The mode of adminis- 
tration was the subcutaneous injection of a solution of 
chloride of platinum neutralized by carbonate of soda. The 
chief effects on frogs were found to be — augmentation of the 
general sensibility; heaviness of voluntary movements; 
curving of the back when this or the head was stroked, 
sometimes with painful extension of the hind legs on cuta- 
neous irritation ; increasing paralysis of the voluntary 
movements; spontaneous convulsive spasms of the extremi- 
ties, or individual groups of muscles; weakened muscular 
irritability; loss of consciousness; and death. From these 
effects it would seem that platinum paralyzes the voluntary 
muscles, but paralyzes their movements before it affects the 
muscles themselves, apparently in consequence of a specific 
action on the central nervous system. The heart appears 
much less affected than the voluntary muscles, being scarcely 
interfered with, when death occurs. In mammals, however, 
the action is somewhat different. The direct effect on the 
muscles is not perceptible. Death rapidly occurs from a 
paralysis of the abdominal vessels when a dose is adminis- 
tered such as might affect the muscles. In rabbits a copious 
diarrhea is produced, and in dogs there are vomiting and 
hemorrhagic stools. In the former, after death, the mu- 
cous membrane of the stomach and intestine is congested, 
and in the latter the congestion extends also to all the ab- 
dominal organs. The muscular irritability was in all cases 
preserved up to death. In both kinds of animals indications 
of general paralysis were perceptible soon after the adminis- 
tration of the poison. The results of the experiments 
seem to indicate that the action of the poison takes place 
upon the muscular fibers or the peripheral nerve endings of 
the vessels, most probably upon the latter. But the phe- 
nomena presented by frogs, and some of the characters of 
the weakness in mammals, suggest that probably platinum 
has also a specific action on the central nervous system, and 
the nervous symptoms are due partly to this, and partly to 
the local anaemia. The fatal dose of platinum appears to be, 
for dogs 5 to 6 milligrammes, and for rabbits about 10 mil- 
ligrammes of the body-weight of the animals experimented 

upon. 

< i n » 

An Extra male. 

Dr. Yandell, in a letter to the Louisville Medical News, 
speaks of a fertile female mule, now to be seen at the Jardin 
d'Acclimatation, Paris. She has brought forth no fewer 
than six foals — some by zebras, some by an ass, and some 
by a stallion. 



Extraction of Perfumes with Chloride of Methyl. 

BY PROFESSOR OAMII.I.E VINCBUT, ECOLE DBS AETS ET METIERS. 

Some months ago a manufacturing perfumer, M. Massi- 
gnon, came to consult me respecting the employment of 
chloride of methyl (which has the property of dissolving 
fats, resins, and essential oils) in the extraction of the odor- 
ous principles of scent-producing plants. I expressed my 
belief that it might be so employed, but told him that I had 
no data in point at my command. 

An experiment subsequently made with scent-woods suc- 
ceeded, but the product possessed a very unpleasant odor, 
the commercial chloride of methyl used for industrial pur- 
poses retaining a pyrogenous product with a very persistent 
odor. I therefore turned my attention to the purification of 
the methyl, which in itself has a sweet ether-like smell; and 
in this I succeeded perfectly by treating ordinary methyl 
chloride with concentrated sulphuric acid, which completely 
absorbed the unpleasant odor. Chloride of methyl liquefied 
after the above treatment was found to leave no odorous 
residue on evaporation ; it is perfectly suited for the extrac- 
tion of perfumes, and when subsequently evaporated, leaves 
them with their limpidity and delicacy wholly unimpaired. 
My first experiment was made with orange flowers in a glass 
vessel ; and the product thus obtained was pronounced by 
several experts to be superior to neroli obtained in the ordi- 
nary way by distillation with water. Encouraged by the 
success which had thus far attended my efforts, I had an 
apparatus constructed of sufficient size to test the practical 
value of the discovery by operating upon several kilogs. at 
once of different kinds of flowers. It consisted of the fol- 
lowing parts: 1. A digester, in which the flowers to be ex- 
tracted were placed ; 2. A receiver for the liquefied methyl 
chloride previously purified with sulphuric acid ; 3. An air- 
tight vessel to receive the methyl chloride after passing 
through the flowers, in which a vacuum could be produced 
with the aid of an air pump; 4. An air pump to exhaust the 
last named vessel, and to drive the methylic vapor into a 
cold coil, whence it returns, in a liquefied state, into re- 
ceiver 2. The air pump and coil formed part of an ice- 
making machine 

The extraction of the perfume, as, for example, of roses, 
is thus performed. The digester 1 is filled with flowers. 
Upon these is turned, with the aid of a conical stop cock 
attached to receiver 2, a portion of the liquid chloride of 
methy^contained in the latter vessel. A couple of minutes 
are allowed for digestion, and then the liquid is run off into 
receiver 3. Another charge of methyl is given, which is 
filtered through the flowers into vessel 3, like the preceding, 
and so on until the flowers are supposed to be exhausted. 
The air-tight receiver 3 is now partly filled with the liquid 
methyl charged with the odorous principles of the flowers 
washed by it. Any portions of chloride remaining in the 
digester can be removed with the air pump and by passing 
steam through the residue of the flowers, receiving the 
watery vapor in a gasometer, the chloride in each case being 
returned to receiver 2 through the cold coil. The chloride 
of methyl charged with odorous principles in vessel 3 must 
now be evaporated in vacuo. For this purpose a current of 
water at 86° Fah. is passed round the vessel, while the air 
pump is at work. 'When the manometer attached indicates 
an internal pressure of half an atmosphere, the operation 
may be considered as completed. The air-tight receiver is 
opened, and the odorous principles are found in the residum 
of fatty matter and wax left by the evaporated methyl. 
Treated with alcohol cold, this residuum yields up the per- 
fume of the flowers in its full potency and delicacy. 

In this way may be obtained, not only the perfumes of 
flowers generally extracted by distillation, but also of others, 
as the jasmine and violet, which, on account of their easy 
destructibility, are prepared chiefly by enfleurage or macera- 
tion in fat. Specimens of the perfumes extracted with de- 
odorized methyl" chloride have been sent to the Societe d'En- 
couragement. The results with all kinds of scent-producing 
plants, flowers, seeds, barks, and roots alike, show that the 
yield by the methylic process averages 25 per cent more than 
by ordinary distillation with water. 

M. Massignon is erecting an apparatus on the above prin- 
ciple at Cannes, which will be capable of extracting 1,000 
kilogs. (20 cwt.) of flowers daily, and which he hopes 
will be in work in the course of the present month. The 
refrigerator attached to the apparatus manufactures 60 
kilogs. of ice per hour. — La Nature. 

« hi » 

Brilliant metallic Deposits on Glass. 
The deposit of a silver mirror on the interior of glass balls 
and hollow vessels, by filling them with suitable silvering 
solutions, is an exceedingly simple operation, yielding most 
beautiful results. The film of silver, although very thin, 
is not without expense. Metals which form with sulphur 
precipitates having a brilliant metallic luster, may be em- 
ployed in .the same manner as silver, yielding varied and 
beautiful effects at little cost. Carl Mann, assayer in Pri- 
bram, describes the use of antimony and lead as follows : 

When nitric acid is added to a concentrated aqueous so- 
lution of tartar emetic solution as long as a precipitate is 
produced, then filtered and the precipitate stirred into fresh 
water, the liquid formed is essentially a basic nitrate of an- 
timony in suspension. On diluting a portion of this milky 
liquid and boiling, the precipitate dissolves in the hot and 
acid liquid. A little of this hot solution poured into a hol- 
low glass vessel and cooled as rapidly as possible, by shak- 
ing or holding it under running water, the liquid becomes 
milky and deposits a very thin but perfectly homologous 



film of the antimony salt on the sides of the glass. On 
washing it out with cold water and passing sulphureted 
hydrogen gas into it, or pouring in a solution of the gas, the 
glass appears of a uniform faint yellow color; the sulphide 
of antimony formed adheres very firmly to the sides of the 
glass after washing and drying. 

By repeating this procedure several times the film can be 
increased very considerably within certain limits. Such 
glasses appear of a beautiful golden color with a green re- 
flection. The effect is very fine and pleasing. 

If sulphureted hydrogen gas be passed into an aqueous 
solution of oxide of lead in excess of metaphosphoric acid, 
aportionpf the sulphide of lead will, under theproper condi- 
tions, adhere firmly to the sides of the vessel in which it is 
precipitated. The vessel will then have different metallic 
colors by reflected light according to the thickness of the 
film, darker when thicker. By transmitted light such a 
glass has a yellowish brown color. 

The lead solution may be prepared by dissolving 1 part 
phosphoric acid in 4 parts water, also a second solution of 
1 part sugar of lead in 20 parts water, and a third of a strong 
decoction of saponaria or an aqueous emulsion of an ethereal 
oil such as turpentine or oleum serpylli. To cover a glass 
ball with this lead film, three volumes of the phosphoric 
acid solution is poured into the ball, then four or five of the 
lead solution; and as much of the saponine solution. The 
total quantity of the liquid must be sufficient to easily 
cover the interior on tipping it slightly. If a thin film of 
the antimony be deposited first the lead film adheres better. 
The sulphureted hydrogen gas is passed in and the vessel 
kept moving to bring it in contact with every part of the 
glass. It is afterwards washed and dried. P. N. 

■ : — < i n » — ■ 

A6BICULTT7BAL INVENTIONS. 

Mr. Raphael T. Semmes, of Atlanta, Ga., has patented 
certain improvements in plows, and more particularly in 
that class of plows in which the standard is made reversible 
and adapted to receive mould boards and turning plows or 
scrapers on one side, and bull-tongues, sweeps, or shovel 
plows on the other. 

Mr. Ferdinando Poole, of Emporia, Kan., has patented an 
improved hedge fence layer, which is so constructed as to 
lay the plants at any desired compactness and at any desired 
closeness to the ground. 

An improved grain thrasher and separator has been pa- 
tented by Mr. Martin Williams, of St. Johnsville, N. Y. 
The object of this invention is to furnish combined grain 
thrashers and separators so constructed as to separate the 
thrashed grain from the straw more thoroughly than ma- 
chines constructed in the ordinary manner. 



A Ship Canal through Denmark. 

A concession has been granted to Herr Dahlstrom for a 
ship canal from the Baltic to the North Sea, between the 
Bay of Kiel and Brunsbuttel, in the estuary of the Elb. Its 
depth throughout is to be 20 feet 9 inches, its width at the 
surface of the water 160 feet, and at the bottom, 64 feet, 
the banks consequently having a very gentle slope. Pro- 
vision will, moreover, be made, by the adoption of a pecu- 
liar system of locks and reservoirs, for increasing the depth 
of the water to 25 or 26 feet whenever it may be desirable to 
do so, and this depth will allow of the passage through the 
canal of the heaviest German ironclad afloat — the Konig 
Wilhelm, a vessel of 9,603 tons displacement and the largest 
ship in the German Navy, drawing only 26 feet. The canal 
can, it is calculated, be completed in six years, and will, it 
is estimated, cost $3,750,000, or about $2,250,000 less than 
the estimates made a few years ago of the cost of construct- 
ing a canal 31 feet deep and 224 feet wide at the surface of 
the water. In size, it may be added, the proposed Baltic 
and North Sea Canal does not compare unfavorably with 
the Suez Canal, the width of this at the surface of the water 
being 172J^ feet, the width at the bottom 70 feet, and the 
depth about 26 feet 3 inches. 



A New Gatllng Gun. 

An improved Gatling gun has lately been exhibited by the 
inventor in England. It is capable of firing 1,000 shots per 
minute, and killing a man or a horse at a mile range. The 
gun has a compact appearance, can be taken to pieces, and 
easily carried about, can be applied to military or naval use, 
and the mechanism of it is simplicity itself. The revolving 
barrel has ten compartments, into which, as they whirl 
round, metal cartridges drop from a tall oblong case fixed 
over the center of the barrel. At each turn of the handle 
ten shots are fired, and their dispersion is accomplished by a 
sliding apparatus. The size of shot in different caliber guns 
of this class ranges from musket-balls to half-pounders. By 
the use of this implement three men can do the work of 
300 riflemen. 



A Fast Locomotive, 
A passenger engine built chiefly for speed has just been 
finished at the Baldwin Locomotive Works, for use on the 
Bound Brook route between New York and Philadelphia. 
It is intended to make the distance, -90 miles, in 90 minutes. 
Its driving wheels are $% feet in diameter, and there is but 
one pair. The weight of the engine is 84,000; and its 
water tank holds 4,000 gallons. The dimensions of ordinary 
passenger engines are: driving wheels 5 to 5% feet; weighs 
70,000 to 75,000 lb.; capacity of water tank 2,000 to 2.500 
gallons. 
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The Charge for Insertion under this head is One Dollar 
a line f 'or each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
asearly as Thursday morning to appear in next issue, 

^^ The publishers of this paper guarantee lb "adver- 
tisers a circulation of not less than 50,000 copies every 
issue. 



Experimental Machinery, prices fair, at Andersoh 
Bros., Peekskill, N. Y. \ 

Wanted— A Second-hand Air Compressor that wijl 
supply 60 to 75 feet of cubic air per minute at 300 lb. 
pressure. Address L. S. C ., 268 West St., New York. : 

ApDly to J. H. Blaisdell for all kinds of Wood and 
Iron Working Machinery. 107 Liberty St., New York. 
Send for illustrated catalogue. 

Steel Name Stamps, 15 cts. per letter; Steel Figures., 
$1 per set. C. L. Alderson, Cleveland, Ohio. 

C. J. Pitt & Co., Show Case Manufacturers, 236 Canal 
St., New York. Orders promptly attended to. Send for 
illustrated catalogue with prices. \ 

H. W. Johns' Asbestos Liquid Paints are strictly flrstj- 
class pure linseed oil paints, and contain no water. 
They are the best and most economical paints in the 
world for structural purposes. H. W. J,ohns M'f 'g Co. : , 
87 Maiden Lane, sole manufacturers. 

Sweetland & Co., 126 Union St., New Haven, Conn., 
manufacture the Sweetland Combination Chuck. 

Burgess 1 Non-conductor for Heated Surfaces; easily 
applied, efficient, and inexpensive. Applicable to plain 
or curved surfaces, pipes, elbows, and valves. See adv. 
p. 284. 

That conspicuous structure located at the southwest 
corner of Smith and Fulton streets, Brooklyn, one of the 
finest buildings in that city, has 'been bought by Bald- 
win the Clothier, and is now known as the " Baldwin 
Building." 

Safety Linen Hose for hotels, factories, and stores, 
with or without couplings. Greene, Tweed & Co., 118 
Chambers St., New York. 

Lubricene, Gear Grease, Cylinder and Machinery Oils. 
R. J. Chard, 6 Burling Slip, New York. 

G. W. Baker. Wil., Del., makes the Post Band Saw for 
hand, foot, and steam. Willcut 7 inches thick of hard 
wood. 

Power, Foot, and Hand Presses for Metal Workers. 
Moderate prices. Peerless Punch and Shear Co., 52 Dey 
St., New York. 

For Sale.— V. S. and Canadian Patent for a Blind 
Stitch Sewing Machine; a valuable invention. Address 
P. Hoffman, 197 East Genessee St., Buffalo, N. Y. 
Penfleld (Pulley) Block Works. See illus. adv. p. 285. 

The Brown Automatic Cut-off Engine; unexcelled for 
workmanship, economy, and durability. Write for in- 
fomation. C. H. Brown & Co., sole manufacturers, 
Fitchburg, Mass. 

Catalogue of Useful Books on Applied Science sent 
free. E. & F. N. Spon, 446 Broome St., New York. - 

Corrugated Traction Tire for Portable Engines, etc. 
Sole manufacturers, H. Lloyd, Son & Co., Pittsburg, Pa. 

Spokes and Rims, white oak and hickory, best quality, 
to any pattern, and Hammer Handles of best hickory. 
John Fitz, Martinsburg, West Va. 

For the best Stave, Barrel, Keg, and Hogshead Ma- 
chinery, address H. A. Crossley, Cleveland, Ohio. 
For Middlings, Mill and Mill Furnishing, see adv. p.285. 

Collection of Ornaments. — A hook containing over 
1,000 different designs, such as crests, coats of arms, 
vignettes, scrolls, corners, borders, etc., sent on receipt 
of $2. Palm & Fechteler, 403 Broadway, New York city. 

Best Oak Tanned Leather Belting. Wm. F. Fore- 
paugh, Jr., * Bros., 531 Jefferson St., Philadelphia, Pa. 

National Steel Tube Cleaner for boiler tubes. Adjust- 
able, durable. Chalmers-Spence Co., 40 John St.,N. Y. 

For Wood- Working Machinery, see illus. adv. p* 286. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys . Yocom & Bon's Shafting 
Works, Drinker St., Philadelphia. Pa. 

Removal.— Greene, Tweed & Co. have removed from 
18 Park Plase to 118 Chambers St., New York. 

Stave, Barrel, Keg, and Hogshead Machinery a spe- 
cialty, by E. & B. Holmes, Buffalo, N. Y. 

Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, N . Y. 

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, importers Vienna lime, crocus, 
etc. Condit, Hanson & Van Winkle, Newark, N. J., and 
92 and 94 Liberty St., New York. 

Wright's Patent Steam Engine, with automatic cut- 
off. The best engine made. For prices, address William 
Wright, Manufacturer, Newburgh, N. Y. 

Presses, Dies, and Tools for working Sheet Metal, etc. 
Fruit & other can tools. Bliss & Williams, B'klyn, N. Y. 
Bradlay's cushioned helve hammers. See illus. ad. p. 269. 

Electrical Indicators for giving signal notice of ex- 
tremes of pressure or temperature. Costs only $20. At- 
tached to any instrument. T.Shaw, 915 Ridge Ave.Phila. 

For Standard Turbine, see last or next number. 

Instruction in Steam and Mechanical Engineering. A 
thorough practical education, and a desirable situation 
as soon as competent, can be obtained at the National 
Institute of Steam Engineering, Bridgeport, Conn. For 
particulars, send for pamphlet. 

Hydraulic Jacks, Presses and Pumps. Polishing and 
Buffing Machinery. Patent Punches, Shears, etc. E. 
Lyon & Co., 470 Grand St., New York. 

Portable Forges, $13. Roberts, 107 Liberty St., N. Y. 

For Pat. Safety Elevators, Hoisting Engines, Friction 
Clutch Pulleys, Cut-off Coupling, see Frisbie'sad. p. 252. 
For Separators, Farm & Vertical Engines, see adv.p.251. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box423, Pottsvillo, Pa. See p. 253. 

Telephones, repaired, parts of same for* sale. Send 
stamp for circulars. P. O. Box 305, Jersey City, N. J. 



Machine Knives for Wood- working Machinery, Book 
Binders, and Paper Mills. Large knife work a specialty. 
Also manufacturers of Soloman's Parallel Vise. Taylor. 
Stiles & Co., Riegelsville, N . J. 

For Patent Shapers and Planers, see ills. adv. p. 251. 

For best Portable Forges and Blacksmiths' Hand 
Blowers address Buffalo Forge Company, Buffalo, N. Y. 
For Power Paper, Lard, Cider Presses, see adv. p.253. 

Steam Hammers, Improved Hydraulic Jacks, and Tnhe 
Expanders. R. Dudgeon, 24 Columbia St., New York. 
For Alcott?s Improved Turbine, see adv. p. 370. 

Wanted— The address of 40,000 Sawyers and Lumber- 
men for a copy of Emerson's Hand Book of Saws. New 
edition 1880. Over 100 illustrations and pages of valuable 
information. Emerson. Smith & Co., Beaver Falls, Pa. 

Eagle Anvils^ lOcents per pound. Fully warranted. 

Tight and SlackBarrel machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. ady.p. 284. 

Elevators, Freight and Passenger, Shafting, Pulleys, 
and Hangers. L. S. Graves & Son, Rochester, N. Y.* 

Eclipse Portable Engine. See illustrated adv., p. 284. 

The Hbrton Lathe Chucks; prices reduced 25 per cent. 
Address The E. Horton & Son Co., Windsor Locks, Conn. 

$275 Horizontal Engine, 2X) H. P. See page 284. 

Emery Wheels of all kinds, and Machines at reduced 
prices. Lehigh Valley Emery Wheel Co., Weissport, Pa. 

The 1880 Pennsylvania Lawn Mower.— Light draught 
and easily adjusted. Machines warranted. See illua. adv. 
last week. Lloyd, Supplee & Walton, Philadelphia, Pa. 

Pat. Steam Hoisting Mach'y. Seeillus. adv., p. 284. 

Nellis* Cast Tool Steel, Castings from which our spe- 
cialty is Plow Shares. Also all kinds agricultural steels and 
ornamental fencings. Nellis, Shriyer & Co., Pittsburg, Pa. 

Improved Steel Castings ; stiff and durable ; as soft 
and easily worked as wrought iron ; tensile strength not 
less than 65.000 lbs. to sq. in. Circulars free. Pittsburg 
Steel Casting Company, Pittsburg, Pa. 

Diamond Saws. J. Dickinson, 64 Nassau St., N. Y. 

Rue's New " Little Giant " Injector is much praised 
for its capacity, reliability, and long use without repairs. 
Rue Manufacturing Co., Philadelphia, Pa. 

The only economical and practical Gas Engine in -the 
market is the new " Otto, " Silent, built by Schleicher. 
Schumm & Co., Philadelphia, Pa. Send for circular. 

For best low price Planer and Matcher, and latest 
improved Sash, Door, and BUnf Machinery, Send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 

Elevators.— Stokes. & Parrish^, Phila., Pa. See p. 285. 

Mackenzie Cupola and Blower. The very best appar- 
atus for melting iron; and with water bosh for smelting 
lead, silver, or copper ores. Send for pamphlet. Smith 
& Say re Mauuf. Co., 21 Courtlandt St., New York. 

4 to 40 H. P. Steam Engines. See adv. p. 285. 

Combined Universal Concentric or Eccentric and In- 
dependent Jaw Chucks. Pratt & Whitney Co., H'tf 'd, Ct. 




HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 



(1) E. D. writes: 1. I have a lot of screws 

which by accident got rusty. I would like to know if 
there is any liquid bath I can give them which will give 
them a better appearance. A. Dip them for a few 
seconds in a mixture of sulphuric acid 1 part, water 10 
parts. 2. Will you please give me . directions for mak- 
ing a cheap electric machine for medical purposes? A. 
See p. 203 (14), Vol. 39, Sciento-ic American. 

(2) G. A. C. asks: Do telegraph-wires 
attached to a house, or passing over one, hate the ten- 
dency to attract the lightning to the house? A. So, 



[OFFICIAL. 1 

index of Inventions 

FOR WHICH 

Letters Patent of the United States -were 
Granted In the Week Ending 

April 6, 1880, 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 



A printed copy of the specification and drawing of any 
patent in the annexed list, also of any patent issued 
since 1866, will be furnished from this office foe one dol- 
lar. In ordering please state the number and date of the 
patent desired, and remit to Munn & Co., 37 Park Row, 
New York city. We also furnish bopies of patents 
granted prior to 1866 ; but at increased cost, as the speci- 
fications not being printed, must be copied by hand. 



Arrows and bow strings, clutch for, J. David.... 836,288 

AxlehOx, car.J.U. Sumpter 226,369 

Bail forming machine, S. E. Smith. 226,364 

Bedstead, wardrobe, H. S. Hale 226,310 

Belt tightener, V. H. Hallock 226,311 

Billiard table, A. Van Bibber. 226,212 

Boiler furnace, self-feeding steam.W. S.Salisbury 226,203 

Boltcutter, H. K. Porter 226,190 

Boot and shoe uppers, clamp for holding, E. S. 

Praft 226,191 

Boot and shoe welt, E. S. Pratt 226,192 

Boots and shoes, machine for inserting screws in, 

J.H.Gardiner 226.303 

Boots and shoes, manufacture of, E. S. Pratt..... 226,193 

Brick drying apparatus,*Pieper & Creager 226,188 

Buoy, signal, E. E. Mann-. 226,238 

Burglar alarm, I. .1. Mater 226,236 

Button hole cutter, A . Schaffer ..... 226,358 



Cane mill, W. 8. Reeder :;226,S52 

Car brake, Burge & Quinby. 226,275 

Car coupling, P. Farwell 226.293 

Car coupling, W. Harkins 226,110 

Car coupling.'J. T. Haunson 226,314 

Car coupling, P. M. Oliver 226,186 

Car coupling instrument, G. Searl 226,250 

Car, hand, T. G. Glover, Jr 226,304 

Car seats, adjustable loot rest for, F. 3. Pratt 226,194 

Car starter, J. B, Johns it) 9,138 

Car stock, W. Martin 226,333 

Card teeth, apparatus for making wire, G. & E . 

Ashworth 226,262 

Carding machine, device for conveying, doubling, 

and folding the lap of a, R. & T. B. Wilde 226,379 

Carpet linings, machine for making, H. Bogert... 226,272 

Cartridge, J. Gardner 226,167 

Centrifugal machine, A. H. Blaisdell 226,271 

Child's high chair, G. C. Paine 226,345 

Chop separator and bran cleaner, J. Lampert 226,234 

Chuck, drill, A. L. Sweet 226,370 

Chuck, lathe, C.H. Reid 226,246 

Cigar machine feeding device, Donath & Jasper. . 226,226 

Closing and sealing device, J. H. Audoun 226,219 

Clothes line and clamp, R. Larter 226,235 

Clothesline holder for windows, G. F. Sievern .... 226,363 
Clothes line stretcher and fastener, J. H, Steen. . 226,367 

Clutch, friction , Galloway & Beckwith 226,302 

Coffee pot, E. Robinson.. 226,354 

Colter, plow, S.Huber 226,316 

Comb and shield, combined, J. S. Upton 226,374 

Combing machinery, Little & Eastwood 226,332 

Commode, J. Finsterer 226,296 

Cordage making machine, J. Hall.. 226,309 

Corset, I. W. Birdseye J!26,268 

Corset, C. Daniels . 226,286 

Corsets, finishing, J. Waterman. .... ............. 226,375 

Cream raising apparatus, A. V. Sanf ord 226,205 

Cultivator, D. M. Johnston , 226,321 

Dental plugger, B. F. La Salle 226,177 

Distillation of oils, W. Atwood 226^151 

Dividing engines, compensating errors in screws 

of, S. Darling 226,162 

Draught equalizer, S. Glassburs. 226,305 

Dredging machine, A. J. Cook 226,223 

Dye stuffor coloring matter, H. Caro (r) .. 9,144 

Eave troughs, machine for forming, Calvert & 

Blair 226,157 

Egg carrier, D . Goodwillie 226,168 

Envelope machine, D. M. Lester 226,331 

Evaporating and distilling apparatus, cooling 

water for, T. Gannon 226,300 

Eyelet, A. Delkescamp 226,289 

Fan, N. Allen i 226,260 

Fan for forge fires, A. F. Reinoehl 226,247 

Fare box, L. C. Cary 226,158 

Faucet, beer, Redmond & White 226,245 

Faucet, milk, W. J. Van Patten 226,213 

Fence post, W.O. Culbertson 226,284 

Fence wire, spool for barbed, E. M. Crandal 226,283 

File, bill, E. P. Donnell 226,163 

File, bill and letter, L. L. Ferris 226,294 

File case, bill, M. Posz..... 226,349 

Filter, Scannellfc Lipscombe 226,249 

Fire extinguisher for railway cars, J. Berg 226,220 

Floor, fireproof, J. Copcutt 226,282 

Flour bolt, Gardner & Randall 226.301 

Flour bolting and dressing machine, H. Seek 226,360 

Fruit driers, air heater for, A. P. Meylert 226,183 

Furnace shield, H. .McDonald . . . . 226,181 

Garter.W. S. Wardwell (r) 9,143 

Gas or fluid meters, price indicator for, F. Egner. 226,292 

Governor, R. 8. Werotte 226,257 

Governor, steam engine, W. H . Craig. 226,160 

Grain by steam, apparatus for cooking and dry- 
ing, H. C. Howard 226,172 

Grate, fireplace, J. B. Samuel 226,356 

Grater, J. Chaumont 226,278 

Grinders, hopper for feed, G. Metcalf 228,337 

Grinding mill, Hobler & Good 226,315 

Grinding mill, G. & A. Raymond 226,196 

Grinding mill, feed, D. J. & E.J.Ames 226,152 

Harness, P. S^ Miller 226,241 

Harness air pad, H. C. Marsh 226,239 

Hat bodies, etc., machine for hardening and felt- 
ing, J. G. Meeker 226,336 

Hat pouncing machine, W. Keenan 226,323 

Hat sweat leathers, machine for stretching, A. 

Pelisse 226,848 

Heel trimming machine, J. J. Ross 226,199 

Hinge, J. J. Gordon 226,306 

Horseshoe nail, J. J. Mervesp 226,240 

Horseshoe nail, C. M. Talcottet al 226,254 

Horseshoe nails, machine for punching, I. C. Tate 226,208 

Hub, vehicle, J. P.Chambers 226,277 

Hydrostatic press, J. H. McGowan 226,835 i 

Indicator, T. W. Blades 226,269 

Inkstand, J. Bauman 226,155 

Inkstand, W. A. Hull 226,317 

Ironing board, H. L. Rowell 226,248 

Ironing table, S. Wells 226,214 

King bolt, vehicle, A. J. & J. A. Rehkopf 226,197 

Knob attachment, E. Parker 226,243 

Knob rose attachment, E. Parker..*...^ 226,244 

Lamp, J. Trent x 226,211 

Lamp burner, kerosene, J. Trent . 226,210 

Lamp burners, wick tube for, D. W. Kissam 226,176 

Lemon squeezer, J. Fanning 226,166 

Life raft, M. E. Beasley 226,264 

Lock nut, J. B. Atwood 226.268 

Locomotive boiler, H. I. Hoyt 226,231 

Locomotive engine, A. Donato 226,290 

Locomotive, etc., driving mechanism for street, 

S. Geoghegan 226,230 

Low water gauge and alarm, J. L. Hastings 226,171 

Mask fastener, C. H. Dessart 226,225 

Measuring device for sacking grain, S. W. Turner 226,373 

Meat cutting machine, C. A.Murray. — 226,184 

Milk setting apparatus, H. F. King 226,327 

Mirror, J. P. Short 226,362 

Moulding and compressing artificial blocks or 

bricks, machine for, A. Walker 226,256 

Monkey wrench, J. Moffet 226,339 

Motion, device for converting reciprocating into 

rotary, C. Schurmann 226.359 

Mower, White & Calef 226,216 

Musical instrument, mechan., Chinnock & Bennet 226,279 
Musical instrument, mechanical, C. A. Needham. 226,341 

Nozzle, exhaust draught, W. S. Salisbury 226,204 

Oil by electricity, apparatus for testing, F.S.Pease 226,187 

Ore separator, J. B. Wilford 226,258 

Paint, etc., can, S. Bergstresser 226.266 

Paints, etc., metallic package for, J. W.Masury.. 226,180 

Paints, vehicle for, F. Thles 226,372 

Paper bag machine, E. Dangoise 226,287 

Parerand sheer, apple, D. H. Whittemore 226,217 

Passenger elevator, II . M. Lee 226,330 

Petroleum distillate for lubricating purposes, W. 

Atwood 226.153 

Pile, iron. I. W. Maclay 226.237 

Planter, corn, C. Brunner 226,274 

Plow. A. Addams.... 226,148 



Plow, J. J. Alley 

Plowshares and points, machine for uniting, J. 
Killefer „ 

Pressure gauge alarm, electric, G. D. Earll 

Puddling and heating furnace, W. Stubbleblne 
(r) 9,140, 

Puddling furnace, Reynolds & Thomas (r) ....... . 

"Pump, steam vacuum, O . R . Davis 

Railway gate, S. L. P. Garrett 

Railway switch. S. B. Nickum 

Railways, permanent way for, A. Greig 

Range, D. H. Nation 

Refrigerating apparatus, J. J. Coleman 

Refrigerating show case, Hagmann & Sauer 

Ruling machines, printing attachment for paper, 
J. E. Taylor (r) 

Sash fastener, M. Haneline 

Sash lock and lifter.T. A. Ireland 

Satchel clasp, A. Kaufmann 

Saw filing and setting machine, G. W. Dudley 

Saw filing machine, C. S. Stevens 

Saw mill, reciprocating, D. C . Prescott 

Scales and meter, combined grain, M. B. Cyphers. 

Scraper, road, A. N. Blacklldge 

Seed drill, G. Sommerfeldt 

Seed drill and cultivator, circular, A.T.Linderman 
■Seeder and cultivator, combined, C, La Dow 

Seeding machine, J. R. Rude 

Sewing machine bobbin winding attachment, J. 
Kayser 

Sewing machine embroidering attachment, H. F. 
Schlueter 226,! 

Shoe shanks, machine for forming metallic, G. O. 
Jenkins 

Shovel and scoop, W. A. Reddick 

Show box, F. A. Merrell 

Shrimps and other fish, canning, Pecor & Bartlett 

Shutter, window, D. Huston 

Shutter worker, J. B. Jewell 

Slate frame, J . B. Jewell 

Snow clearer for railway tracks, etc., J. W. Close. 

Soda fountain, A. D. Puffer, Jr 

Spark arrester, J . E. Wiggin 

Spinning frame, ring, C. S. Peach 

Spinning ring andholder,C. B. Morse 

Standard jack post, cap box, and fastening, W. H. 

Rowley 

Steam boiler, G. H. Pond , 

Steam boiler, W. S.Salisbury 

Steam generator, J. M. Osborne 

Steam trap, B. W. Felthousen 

Stool, adjustable, W. A. & R. T. Smith 

Stove, heating, J. Ryn , 

Stove leg fastener, T. H. Roberts 

Stove, steam, J. L. Harley 

Sugar cane juice, apparatus for concentrating, 

J. B. Thomas 

Suspender end, J. Betts.. 

Telegraph conductor, underground, H. Clay. . 

Telephone signaling apparatus, H. G. Fiske 

Telephonic transmitter, J. E. Watson 

Thill coupling, E . Shafer i 

Thrashing machine dust arrester and conveyer, 

F. A. & C. W. Olds 

Tire heating furnace, H. Duffey ,. 

Tobacco box, T. Balmer 

Tobacco press, J. H. McGowan 

Toe weight, J. H. Fenton 

Tomb, artificial stone, H. Wilson 

Tongue coupling, wagon, W. W. Gottier 

Toy pistol, J. B. Secor ......... 

Traction wheel, C.Taylor 

Transom lifter, F. A. Reiher 

Truck, car, S. Keeler 

Type composing machine, A. Fraser 

Type rubbing machine, C. C. Webster 

Upholstering material, P. Amick 

Valve, steam, J. D.Wilson 

Valve, stop. J. H. Strehli (r) 

Vehicle spring, W. B. Thomas 

Ventilator and chimney, comb'd, A. T. Wheeler. . 
Vulcanization of waterproof fabrics, W. Abbott. . 

Wagon seat, L. Lowden 

Wagon, side bar, J. Frison 

Washing machine, L. Churchman 

Washing machine, Stacy & Benjamin 

Watch crown, H. Lefort... 

Water closet. Milne &Gants 

Water closet valve, J. Demarest 

Water heater. Burnett & Watkins 

Watering trough for stock, J. F. Elliott 

Well, tubular, Newell & Lucasse 

Wheelbarrow, J. &F. L. Klncannon 

Windwill, H. H . Bevil 

Windmill, G. Saccone 

Window chair, W. H. Blackler 

Wire barbing machine, W.E.& J. C. Butler 

Wire finishing and straightening machine, W. 

Kenerson 

Wood polishing machine, Bridgman & Perry 

Wrench, J. H. Alexander Ji.. 

DESIGNS. 

Brush holders, R. Skoog 11,119 

Cards, visiting, P. P. McHugh 11,718 

Carpet, T. J. Stearns 11,720 

Clock case, W D. Chase 11,717 

Stall guard, M. Wiard 11,721 

TRADE MARKS. 

Gloves, dress, F. W. Hellwig 7,867 

Paint, white lead and zinc, J. Nichol & Co, 7,869 

Pianos, Hazelton Brothers 7,866 

Tobacco, plug chewing, Johnston, Fisher & Co 7,868 



226,150 

226,326 
226,165 



9,139 
226,285 
226,299 
226,342 
226,308 
226,340 
226,281 
226,169 

9,141 
226,312 
226,173 
226,174 
226,291 
226,366 
226,350 
226,161 
226,270 
226,253 
226,178 
226,233 
226,355 

226,322 



,206, 226,207 



226,351 
226,182 
226,347 
226,318 
226,320 
226.319 
226,222 
226,195 
226,378 
226,346 
226,242 

226,200 
226,189 
226,202 
226,343 
226,228 
226,252 
226,201 
226,198 
226,313 

226,255 
226,267 
226.159 
226,229 
226,376 
226,251 

226,344 
226,164 
226,154 
226,334 
226,295 
226,380 
226,307 
226.&1 
226,209 
226,353 
226,324 
226,297 
226,377 
226.261 
226,218 

9,142 - 
226,371 
226,215 
226.259 
226,179 
226,298 
226,280 
236,365 
226,329 
226,338 
226,224 
226,221 
226,227 
226,185 
226,325 
226,265 
226,357 
226,156 
226,276 

226,175 
226,273 
226,149 



English Patents Issued to Americans. 

From April 2 to April 6, 1880, inclusive. 
Bamboo, preparation of, W. O. Giles, New York. 
Blast for locomotives, J. E Martin, United States. 
Clothes hooks, P. Miles. Brooklyn, N. Y. 
Combustion of fuel, C. B. Gregory. Beverly, N. J. 
Dynamo-electric machine, T.A.Edison, Menlo Park N.J. 
Dynamo-electric machine, H. S. Maxim, Brooklyn, N. Y. 
Forts, armor plating, etc., J. H. McLean et ah, St. Louis, 

Mc. 
Hose pipe attaching machine, J. A. Green, New York. 
Incubating apparatus, H. A. Axf ord, Chicago, HI. 
Insulating electrical conductors, A. A. Knudson et al., 

Brooklyn, N. Y. 
Iron, manufacture of , R. H. Hamilton, Pittsburg, Pa. 
Lubricators for valves of steam engines, A. H. Harrison, 

Bristol, Conn. 
Telegraphic apparatus, E. Davis et al., Cambridge, Mass. 
Ventilating apparatus, F. L. Norten, New York. 
Wire drawing machinery, C. D. Rogers, Providence, R. 1. 
Wire drawing, manufacture of plates for, C. D. Rogers, 

Providence, R. I. 
Wood working machinery, F. Hanson, Hollis, Me. 
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Inside Paire, each insertion - - -75 cents a line^ 
Back Page, each insertion - - - $1.00 a line. | 

(About eight words to a line.) 

Engravings may head advertisements at the same rate ; 
per line , by measurement, as the letter press. Adver- \ 
tisements mu t be received at publication office as early \ 
as Thursday morning to appear in next is tie. J 

tW The publishers of this paper guarantee to adver- ! 
tisers a circulation,of not less than 50.0U0 copies every 
weekly issue. 

For Sale Cheap.™ A Good Patent, 

from which large profits can be realized, or will sell or, 
exchange one-naif for its equivalent. Property with 
clear title preferred. Patented in the United States, 
Great Britain, and Canada. Only those meaning busi- 
ness need address T. Rogers, 82 Hope St., Brooklyn, N. V. 



fit 



BIG STORY-BUT TRUE. 



<> 



Newtontille, Mass., Apr! 3, 1680. 
Messrs. BAUDKR & CO.: 

License and Sample (Eastlake Clothes Stick) received. 
Have sold 1,200 already— not all delivered yet. Biggest 
thing out. Sells like hot cakes. You can make any use 
of this you please. BU story— but true. 

Yours, etc., Karl Thaxter. 

County License and Sample sent, prepaid, for One 
Dollar. Circular Free. Address 

BAUDER & CO., Birmingham, Ohio. 



-»SEND STAMP FOR 

TAPS&DIESl 
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GEO. P. ROWELL & CO. 

Newspaper Advertising Bnreau 

10 SPRUCE ST., NEW YORK. 



GEO. P. ROWELL & CO. conduct an agency for 
the reception of advertisements for American news- 
papers. The most complete establishment of the kind In 
the world. 

Eight thousand newspapers are kept regularly on file, 
open to the inspection of customers. 

Every adverti ement is taken at the home price of the 
paper, without any additional charge or commission. 

An advertiser in dealing with the Agency, is saved 
trouble and correspondence, making one contract in- 
stead of a dozen, a hundred, or a thousand. 

A book of 120 pages, containing lists of best papers, 
largest circulations, religious, agricultural, class, politi- 
cal, daily, and countrv papers, and all publications which 
are specialty valuable to advertisers, with some informa- 
tion about prices, is sent to any address on receipt of 
ten cents. 

Persons at a distance wish ing to make contracts for 
advertising in any town, city, county, state, or territory 
of the United States, or any portion of the Dominion of 
Canada, may send a concise statement of what they 
want, together with a copy of the ADVERTISEMENT 
they desire Inserted, and will receive, by return mail, an 
estimate of the cost. 

For such Information and estimate there is no charge. 

Orders are taken for a single paper as well as for a 
List ; 'for a single doll ar as readily as for a larger sum. 

Geo. P. Rowell & Co. also publish the American News- 
paper Directory (price $5), in which will be found a com- 
plete list of all American Newspapers, and a Gazetteer 
of the towns in which they are Issued. 



Beatty's Latest Offer. 

Beatty's best Parlor Organ, for the 

Home of the Millionaire. 
DCATTY ORGAN st v te *°- 

beautiful organ like cut opposite, contains fourteen (14) 
Stops, three sets of Golden Tongue Reeds, Beatty's Patent Stop 
Action, found in no other makes, five oeU.es, Height, 70 
in.: Depth, 24.j Width, 49,: Weight wJLen boxed about 
860 lbs. "Beatty's Best" is conceded by good judges of 
musical instruments, to be the most perrect organ manu- 
factured. It not only contains all the latest Improve- 
ments, but for style, finish and durability, it has no equaL 
The action or musical partis fitted up with GoldenToague 
Reeds, which have, by years of trial, proved to be the most 
durable as veil as the most musical. It also contains 
"Beatty's Patent Stop Action," the latest and most improv- 
ed stop action in the world. It is attached to no other in- 
strument except Beatty's, and is the greatest improvement 
yet made to an organ. The case is of solid black walnut, 
firmly constructed, ornamented with French veneered pan- 
nels, and finished up in Grand style. Ithasaslidinglid, 
ornamented lamp stand s,and conveniently arrangednan. 
dies fo moving. Its bellows, which are of the upright 
pattern, are of great power, and are fitted up with steel 
spring-s and the best quality of pedal straps. The pedals, 
instead of beingcovered with carpet, aremade of metal 
and are of neat design, and never get out of repair or foot 
worn, like carpet. Other Manufacturers' price, about $400.00 

^pMy price in any new locality, in order 
to nave this Style introduced, boxed and 
shipped with Stool & Book.ONLrY $1 2 5, O 

RE-ELECTED M AYOR SL^r 

ot^n^lrsHerm^isMSyo^nMVasnmgto^ honor 

of a re-election to the position of its Chief Magistrate 

of my thriving city by an increased majority, was again 
conferred upon me. To my many friends who have sug. 

Bested my name for Congress! anal Honors, I will say, 
that my immense business interests will compel me 
*~ to decline. The name of "Beatty" is known wherever 
=-"■*" civilization exists, as the man who first brought the prices 
of Pianos and Organs within the reach of the masses. He It is who has received more abuse from rival manufacturers 
and Agents than any o ther man on the face of the earth. Having shrunk from no labor, relaxed no energy, spared no 
expense, I am still determined thatmy fellow countrymen shall not pay the Monopolists' prices. My record in behalf 
of my fellow men at home, the poor, the church, the sabbath school, let others speak. Not alene in my own land, have 
I enjoy ed distinguished honors, but also in the Palaces of Kings and Emperors in the old world. (See "Beatty's Tour in 
Europe;") Only a few years ago I left my father's plow, without a dollar. To-day I own one of the largest Piano and 
Organ factories in the World, Cor. Railroad Avenue and Beatty Street, Washinprton, New Jersey. Why ! Because I 
sell first class goods at low prices. Quick sales and small profits, honest and fair dealing to all men, Is the secret of my 
er eat success. Be ware of Agents, I have no agencies in large Cities but sell directly from the factory. 
C DF A^TV PIANO Sty 1 *, No. 2020, 7 Octaves, 

O tUfK I I a £Jm£Eim Agraffe Trible, fine rosewood, all 
I latest improvements. The prlceof this piano boxed, and shipped with Stool, Cot- 
|f>r and Book, only $31 0. "The Pride of the Parlor" a magnificent 3 string in- 
latruihentonly W307.50. Beatty's best Chapel Organs, only $130. 

Always remit by Post office Money Order Draft, on New York or Express. Money 
refunded if unsatisfied, and freight charges pai-i by me both ways. Labor and. 
material are advancing. Nowisyour time to order.Be sure to read my Latest 
Illustrated Newspaper & Catalogue before you purchase elsewhere Sent Free. 

. If you do not want an instrument for your own home, advice your 
' Friend to buy one. Every instrument when introduced, sells an- 
other, it becomes a standing Advertisement. Please show this 
_ Advertisem't to yourneighbors who are talking of buy ing aninstrum't 

Address all orders to DANIEL F. BEATTY, Washington,_Nevv_Jersey. 





ROOFING. 

For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents Wanted. T. NEW, 32 John Street, New York. 



Steam Fitters' & Plumbers 4 Supplies. 

STURTEVANTS' FAN BLOWERS. 

ALBERT BRIDGES, 46 Cortlandt Street, New York. 



C 0E BRASS MFG. en --• 

WOLCOTTVILLL CONN. \^|F?E;' 
p MATERIALS FOR METALLIC. AND 

•s?*»mu N iV,on ' A SPECIE-''"' BLANKS 



gBASs WOLCOTTVILLL 
C oVpER MATERIAl - s F0R ►* 

IN SHEETS^MUNITioM 'a'sP 



LBRADCtr"s Has More Good Points. 

f heiVe ha.nHj E* DoesMoreandBetterfork, 

ED HA MMER i( 

HBJ Takes Less Power, 

Than any Hammer in th; World. 
BBADLEY k COMPANY, 

SYRACUSE, N.Y. 




Adorn Teur Window with the new Patent 

flm , _____ NEWL ELEGANT, CHEAP, and DUR- 

S r AT JVI Hill ABLit ' r " """"y ■~M*« temporarily or 

W A aHWAafl aV*W permanently, to glass In windows of 

tVTT'flTTrtW Churches, Libraries, Vestibule Doors, 

tailAllun Transoms, Bath Rooms, Stairways, etc., 

GT A O O .with the full effect and brilliancy of 
I i J\ N N variously colored stained glass. Curtains 
*■ ** "* ■* and shades dispensed with. A new, neat, 
and fascinating occupation for ladies and gentlemen in tastefully 
beautifying their bon ea; offices, etc. Samples of two styles, each 
12x18, mailed with full, instructions on receipt of 50 Cents. 

Circuars, Large Illustrated Price Lists, in Colors, etc., FEEE. 




IMPLEMENTS, MACHINERY, ETC. 

Catalogues, prices, and Agency terms solicited. Unex- 
ceptional references. OSKAR NETZLER, Agent In 
Brisbane, Queensland, Australia. 



CENTENNIAL AND PARIS MEDALS. 

Mason's Friction Clutches ami Elevators. 

"New and Improved Patterns." 
VOLNEY W. MASON & CO., Providence, R. I., U. S. A. 




Paris, . , 1878 
Australia,1877 
Phila, . .1876 
Santiago, 1875 
Vienna, .1873 



J.A.FAY&CO'S 

WOOD WORKING MACHINERY 

was awarded at the Paris Exposition over all compet- 
itors THEGOLD HEDAL OF HONOR. Also high- 
est award at Phila. .Santiago, Australia, and Vienna. It is 
Originul In nenle". Simple In Construction, 
Perfect in Workmanship, Saves labor, 
economizes lumber, and Increases 
products of the highest stand- 
ard of Excellence. 
Bailroad, Furniture, and Agricultural Implement Shops, 
Planin° Mills, etc., equipped at short notice, and the lowest 
cash pnees. send for Circulars. 

J. A. FAY & CO., Cincinnati, Ohio, U. S. A. 



$500 REWARD! 



NO QUESTIONS ASKED. 




LOST OR' 
STOLEN. 



Scarcely a day passes but what 1 
the daily papers contain sev- I 
eral advertisements with above .heading. Over 100 strangers are robbed and swindled 1 
everyday SO DON'T COME TO NEW YORK UNTIL YOD HAVE BEAD 

" HOW COUNTRY PEOPLE ARE SWINDLED IN NEW YORK."! 

Price only 25 cents, postpaid, or five copies to one address for $1. Frauds and swindlers 
of all kinds are exposed. ' Faro banks, lotteries, policy shops, confidence men, blackmail- 
ers, pickpockets, panel houses. Wall street sharks, and a thousand and one swindles you 
never heard of are " showji up." Read following extract of a letter just received from a 
farmer in New York State. iC I had just been paid for my season's butter when I was tn- 
duced to invest $1,000 in'a swindle which you expose in your book, and had 1 only read 1 
it 6 months ago I would,' now be 91,000 better off." REMEMBER the price is very low, 1 
only 25 cents, and it may save you $2,500. Postage stamps taken. Agents wanted in 1 
every town. It is selling like hot cakes. Canvassers are coining money. Big discount. 
DonH delay, but send at once. Address 
HENRY S. BARTON ■& CO., Publishers,,! & 3 Murray St., New York. 



PHILX., PA, My windowi maintain their beauty and bril- 
liancy, and are aa pretty as when decorated over a year ago. 

M.W CASE.MD. 

PITTSBURG, PA. ,. We have window, decorated with Imitation 
Stained Glass at Exposition Building ; they look as well as real 
Btainedglars, and ar* much admired. J. P. DIEHL&SON. 

FORT SOOTT, KAJJS. Material for th* windows received to- 
day. I pasted it on the elasa, and must confess that I am de- 
lighted and more than satisfied with theresult. 

BENJ. HARTLEY, Rector St. Andrew's Charch. 

JERSEY CITY, NY J. I followed instructions, and succeeded 
in making a very handsome window. Send on men and material 
sufficient to decorate all the windows in the Church and Sunday 
school room. R. HAR COURT, Pastor Trinity M. E. Church. 

PADUCAH, KY. Finished the windows at Richmond House 
yesterday— owners are much pleased. Captain David, or Union- 
town, says he will guarantee me ten thousand feet at thirty cents 
per toot, to go home with him and paste the material on the gl ss. 

. „„«_,* J - RICE WILSON, Canvassing Agent. 

A^H^lMti L - LUAl SMITH, 

WANTED J 739 Sanson. St., Phila., Pa. 



PERFECT HARNESS 

with only an open collar and a bellyband. Inclose 
one or two one-cent stamps, and address MINIMIZED 
HARNESS OFFICE, 211 North 13thSt., St. Louis, Mo. 





For Young , 
or Old. 




Do Your Own 
Printing. 



The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in use renders it undoubtedly the most economical. 
We are also the sole manufacturers of the Celebrated 
Collins' Pat. Coupling, and f urnish'Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2d and 3d Avenues, Pittsburg, Pa. 
190 S. Canal Street, Chicago, 111. 
jy Stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency, 121 Chambers St., N. Y. 



IT PAYS to sell our Rubber Hand Printing Stamps. 
Circulars free. G. A. Harper & Bro., Cleveland, O. 



PATENTEES, NOTICE! 

Eby, Stehman & Co., proprietors of Manheim Foundry 
and Machine Shops, Manheim, Lancaster Co., Pa., are 
prepared to contract for, and manufacture to order, any 
kind of machinery in their line, in quantities, at prices 
lower than any other establishment in the country. 

Correspondence and orders solicited. 



PORTER MANUF'G CO. ? 




The Ne 
Economizer, 
the only Agri- 
cultural En- 
gine with Re- 
turn Flue 
Boiler in use. . 
Send for cir-| 
cular to 
Pouter Mfg. ■ 

, „ Co., Limited, ! 

-=^ Syracuse. N.Y. 



IS" 1 



G. G. fOUNG, Gen. Agt.. 42 Cortland St.,New York. 



The Premium 




Bucket. 



DUC'S IMPROVED ELEVATOR BUCKET. 

Made In sizes from 3K to 20 Inches. Foruse in Flour, Grain, Malt, Orks, Coal, Broken Stone, 
Sand, DKt'GS, Spices, Plaster, etc., etc. These buckets are struck out from the best charcoal 
iron and are almost indestructible. No corners to catch. No seams to burst. Bun with great ease 
and fill full every time. So interior corners to clogup. 

T. F. BOWLAUD, Sole Manufacturer, Brooklyn, N. Y. 



I S3 Press for cards, envelopes, etc. 
f 14 other sizes, $8, $14, $36. $44, etc. 
Type setting easy by printed in- 
structions. Do your own printing 
\ and advertising. Money made fast 
' in any place Jobbing or running a 
paper. Catalogue of Presses, Type, Cards, etc.. for 2 
stamps. Kelsey & Co., Man'f'rs, Merlden, Conn. 

FOR SALE— P4TEMT No. 135,490. 

Patented Feb. 4, 1879. Device for Pitching Boats. Best 
machine out for the business. Address 

W. H. EICHAEDSON, Patentee, Stillwater, Minn. 



MACHINERY FOR SALE. 

Three large lathes*, also, one large planer. For particu- 
lars, address THE HARTFORD FOUNDRY AND MA- 
CHINE CO., J. S. Hunter, Prest., Hartford, Conn. 

WAYMOTH LATHED 

Latest improved. Rotary 
and Stationary Bed Plan- 
ers and Buzz Planers; 
Band Saws; WardwelVs 
Patent, Saw Bench Dowel 
Machine ; Chair Machine- 
ry ; Boiler Machines, etc. 
Also large stock of Second- 
hand Machinery always on 
hand. Send for catalogue, 

and state just what you want, to Rollsxone Machine 

Co., 48 water St.. I'ik-hburg, Maw. 



$150 TO $400. -All strictly 
first-class.— Sold at Wholesale 
factory prices. Highest Honors 
at Centennial Exhibition. Mathu- 
shek's Scale for Square Grands. Finest Uprights In 
Aiiierica.-12,0COin use. Catalogue of 48 pages-free. 

JUBILEE ORGANS, the best in, the world. An 8 
stop organ only J65 ; 18 stop, $9I-Circular free. All sent 
on 15 days' trial— freight free if unsatisfactory. Fnc- 
fory.S7tta St.nml " 10th Aye. MR f% H K|A 
SHEET MUSIC at 1-3 price. II D IJ N NV 
Catalogue of 3.000 cbofce pieces IS II 11 11 WW J 
sent for 3c. stamp. Address „J?* ■*'!!'Il,' , jPTf 
MENDELSSOHN PIANO CO., Box 2058, N. Y. 

GrreA-NT 1 &. co., 

Manufacturers of Cap Rifles, Targets, and Gun Imple- 
ments ; also. Model and Light Machinery of all varieties 
to order on reasonable terms. 

HBDENBBRG WORKS, NEWARK, N. J. 



PIANOS 




! WANTED.— INFORMATION AS TO THE 

\ best process of treating; June butter, in large quantities, 
' to preserve it sweet and fresh-flavored for winter mar- 
ket Any valuable information will be satisfactorily re- 
warded; Address Amateur Butter Dealer, Box 773, N.Y. 



»V»p for 
35 Cts. 



ON LIFE & PROPERTY. 

$10,000 will be paid to any person 
who cmi KXPLODE A LAMP fitted with 
our SAFETY ATTACHMENT. 

Mailed free for 3ft cts. Fourf or t L. 

Agents Wanted. Male or Female. 
S. S. NEWTON'S SAFETY LAMP CO., 

UlHQHAMTON, N. Y. 

Salesroom:, 13 Wkbt Bboau wa>«. Nj»Y. 




To Electro-Platers. 

BATTERIES, CHEMICALS, AND MATE- 
■ rials, in sets or single, with Books of Instruction 
for Gold, Silver, or Nickel Plating. THOMAS TIALL, 
Manufacturing Electrician, 19 Bloomfleld Street, Boston, 
Mass. Illustrated Catalogue sent free. 




Forster's Rock & Ore Breaker anil Combined eraser and Pulverizer. 

The simplest machine ever devised for the purpose. 

Parties who have used it constantly for six years testify that it will do double the work 
of amy other Crusher, with one-third the Power, and one-half the expense for Keeping in 
repair. The smaller sizes can be run with Horse Power. 

Address TOTTEN &. CO., Pittsburgh, Fa. 



THE CONSTRUCTION OP CANVAS 

Canoes.— By W. P. Stephens. Complete descriptions 
and working drawings of two handsome and durable 
boats, designed fpr the benefit of those who do not care 
to go to the expense of a wooden canoe, and who prefer 
to build and equip their own craft. The larger boat in 
model is similar to the famous Baltic Rob Rob, but is an 
improvement upon that. Dimensions : length, 14 ft ; 
beam, 26 in.; depth at bow. MM in.; stern, 12 in.; amid- 
ship, 9 in.: draught, loaded, 5 in. The smaller boat is 
well suited for a boy, and will do for hunting, fishing 
andcruising. Mis very portable. Length, 12!^ ft.; beam,, 
26 in.: depth, 12. 11!^, and 8!^ inches. By means of the 
detailed directions and drawings here given, any one 
with slight mechanical ingenuity, can construct for him- 
self a boat which, with proper care in use, will prove 
very durable, pontained in Scientific American 
Supplement, No. 216. To be had at this office and 
from all newsdealers. 

" leffel Wafer Wheels, 

With recent improvements. 
Prices Greatly Reduced. 

8ooo in successful operation. 
n»E HEW FAUFHLET FOS 1379, 
Sent free to those interested. 

James Leffel & Co., 

Springfield, 0. 
no Liberty St., N r Y. City. 




LOOSE PULLEYS. 

Self-lubricating, hest in market. Send for circular and 
price list to W. Oesterlkin, 13 Home St.. Cincinnati, O. 



Shafts, Pulleys, Hangers, Etc. 

Full assortment in store for immediate delivery. 
WM. SELLERS & CO., 

79 Liberty Street, New York. 

GRISC0M t CO'&g*^ 

5, »VALVE REFITTING MACHINE, 

^•^-POTTSVILLE, 

Bps-. PA. 




NEW ILLUSTRATED CATALOGUE, 1880, 

on Foot Lathes, Machinists' Tools, Gear Cutting Attach- 
ment for Lathes, Improved Work Holder, Twist Drills 
and Chucks, etc. TysonVase Engine— small Steam Motor ; 
no holler; no danger. Suitable for running Light Ma- 
chinery. Address JACKSON & TYLER, 27 German St., 
Baltimore, Md. 



STEAM PUMPS. 

THE NORWALK IRON WORKS CO., 

SOUTH NORWALK, CONN. 




ALAND'S 

Silent Injector, 
Blower & Exhauster. 

Apply to 

S. ALAND, 

Rome, Oneida 

Co., N. Y. 




FOR SALE, 

Extra Strong Screw Presses, Calender Rolls, and other 
machinery connected with the manufacture of R. It. 
cards and tickets. . Tbis offers an excellent opportunity 
for any one desirous of a profitable business with an un- 
limited demand. Address GEO. BAILEY. IU0 Pearl St., 
Buffalo. 
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PRACTICAL DRAUGHTSMAN'S 

Book of Industrial Design, 

AND 

MACHINIST'S AND ENGINEER'S 

Drawing- Companion. 

Forming a Complete Course of Mechanical, 
Engineering, and Architectural Drawing. From the 
French of M. Armengaud the elder, Professor of 
Design in Conservatoire of Arts and Industry, Paris, 
and MM . Armengaud the younger, and Amoroux, 
Civil Engineers. Rewritten and arranged with addi- 
tional matter and plates, selections from and examples 
of the most useful and generally employed mechanism 
of the day. Bv William Johnson, Assoc. Inst. C. E. 
Illustrated by fifty folio steel plates, and fifty wood 

cuts. A new edition, 4to $10 

Am on? the contents are: Linear Drawing, Definitions, 
and Problems. Sweeps, Sections, and Mouldings, Ele- 
mentary Gothic Forms, and Rosettes. Ovals, Ellipses, 
Parabolas, and Volutes- Rules and Practical Data. 
Study of Projections, Elementary Principles. Of Prisms 
and other Solids . Rules and Practical Data. On color- 
ing Sections, with applications. Conventional Colors, 
Composition or Mixture of Colors. Continuation of the 
Study of Projections— Use of Sections— details of ma- 
chinery. Simple applications -spindles, Bhafts, coup- 
lings, wooden patterns. Method of constructing a 
wooden model or pattern of a coupling. Elementary 
applications. Rules and Practical Data. 

The Intersection and Development of Sub- 
faces, with Applications.— The Intersection of Cyl- 
inders and Cones. The Delineation and Development 
of Helices, Screws, and Serpentines. Application of the 
helix— the construction of a staircase. The Intersection 
of Surfaces— applications to Btop cocks. Rules and Prac- 
tical Data. 

The study and Construction of Toothed 
Gear —Involute, cycloid, and epicycloid. Involute, 
Cycloid. External, epicycloid, described by a circle roll- 
ing about a fixed circle inside of it. Internal epicycloid. 
Delineation of a rack and pinion in gear. Gearing of a 
worm with a worm wheel. Cylindrical or Spur Gearing. 
Practical delineation of a couple of Spur wheels. The 
Delineation and Construction of Wooden Patterns for 
Toothed Wheels. Rules and Practical Data. 

continuation of the Study of Toothed Gear.— 
Design for a pair of bevel wheels in gear. Construction 
of wooden patterns for a pair of bevel wheels'. Involute 
and Helical Teeth. Contrivances for obtaining differ- 
ential Movements. Rules and Practical Data. 

Elementary principles of Shadows.— Shadows 
of Prisms, Pyramids, and Cylinders. Principles of 
Shading . Continuation of the Study of Shadows. Tuscan 
Order. Rules and practical data. 

application of Shadows to Toothed Gear.— 
Application of Shadows to Screws. Application of 
8hadowto a Boiler and its Furnace. Shading in Black 
—Shading in Colors. 

The Cutting and Shaping of Masonry.-RuIcs 
and Practical Data. Remarks on Machine Tools. 

The Study of Machinery and Sketching.— Va- 
rious applications and combinations: The Sketching of 
Machinery. Drilling Machines j Motive Machines ; 
Water wheels. Construction and Setting up of water 
wheeto. Delineation of water wheels, Design of a water 
wheel. Sketch of a water wheel. Overshot water 
wheels, Water Pumps; Steam Motors: High-pressure 
expansive steam engine. Details of Construction ; Move- 
ments of the Distribution and Expansion Valves ; Rules 
and Practical Data. 
Oblique projections. 
Parallel perspective. 

True Perspective.— Elementary principles. Appli- 
cations— flour mill driven by belts. Description of the 
mill. Representation of the mill in perspective. 
Examples of Finished Drawings of machinery. 

W* The above or any of our Books sent by mail, free 
of postage, at the publication price. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers. Booksellers, and Importers, 

810 Walnut Street, Philadelphia. 




Green House 
Heating .anil 
Ventilating 
Apparatus. 



Water Heaters, 



iifcllgli For Small Conservatories. 

HITCHIN&S & CO., 

No. 233 Mercer Street, 
New York. 



TO STEAM USERS. 

Save Fuel and Money. 

Obtain regular speed, and prevent explosion by using 

PEERLESS DAMPER REGULATOR, 

the greatest fuel-saving appliance ever Invented. Ad- 
justable to any pressure. In ordering mention 
pressure. Illus. catalogue sent on application. We 
set it up and guarantee performance. Price, $75-00. 

AMERICAN STEAM APPLIAKCE CO. 

BOLE MANUFACTURERS, 

13 and IB Parle Bow - - XHW YORK. 



XX COT (not painted.) White Duck $2. 
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1V2>'' 27 IN WIDE "N^f 
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Makes a perfect bed. No mattress or pillows required. 
Better than a hammock, as it fits the body as pleasantly, 
and lies straight. Foldedoropenedinstantly. Self-fasten- 
ing. It is just the thing for hotels, offices, cottages, camp- 
meetings, sportsmen, etc. Good for the lawn, piazza, or 
" coolest place in the house ." Splendid for invalids or chil- 
dren. Sent on receipt of price, or C. O. D. For 50 ets. 
extra, with order, I will prepay expressage to any rail- 
road station east of Mississippi River and north of Mason 
and Dixon's line. For 75 cents, in Minnesota, Missouri, 
and Iowa. „ „ * 

HERMON W. LADI), 108 Fulton St., Bos- 
ton i 207 Canal St., Mew York; 165 North Second St., 
Philadelphia. Send for Circulars. 



"The 1876 Injector." 

Simple, Durable, and Reliable. Requires no special 
valves. Send for Illustrated circular, 

WM, SELLERS & CO., Phila. 



BRECHER & PECK, 

Successors of Mtlo Peck, Manufacturers of 
PECK'S PATENT ihlO P PRESS, 

Regular sizes Hammer 
8 from 50 to 2,570 lb. Special 
* attention given to -making 
of Drop Dies, Drop and Ma- 
chine Forgings. 

New Haven, Conn. 





THE DRIVEN WELL. 

=rTown and. County privileges for matins Driven 
Wells and selling Licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 

WM. D. ANDREWS Sl BRO„ 

235 BROADWAY, NEW YORK. 







(MOSS'S NEW PROCESS,) 

535 PEARL STREET, COR. ELM, 

ONE BLOCK FROM BROADWAY, 
JOHN C. MOSS, Sunt. NEW .YORK. 



Mr. John C. Moss, having disposed of all his interest in the Photo-Engraving Co., 
67 Park Place, has arranged with this Company to superintend its operations, which will be 
conducted on an extensive scale under the improved process recently invented by him, 
which is greatly superior to the old. The lines are much deeper, and the cost of production 
much less. 

OUR MOTTO IS 

"THE BEST WORK AT LOW PRICES, ALWAYS ON TIME." 

Parties having engraving to do, will find it to their interest to give our 
New Method a trial. 




STEAM PUMPS. 

HENRY R. W0RTHINGT0N. 

239 Brondway, N.Y. 83 Water St., Boston. 
709 Market St., St. Louis, Mo. 

The Worthingjox pumping Engines for Water 
Works— Compound, Condensing or Non-Condensing. 
Used in over 100 Water-Works Stations. 

Worthington Steam Pumps of ail sizes and for all 
purposes. 

Prices below those of any 

other steam pump in 

the market. 

Water Meters. Oil Meters. 




Small Tools of all kinds ; HEAR WHEELS, parts of 
MODELS, and materials of all kinds. Catalogues free. 
Goodnow & Wightman. 176 Wash'n St., Boston. Mass. 



Steel Castings 

From X td 15,000 lb. weight, true to pattern, of unequaled 
strength, toughness, and durability. 15,000 Crank Shafts 
and 10,000 (Jear Wheels of this steel now running prove 
its superiority over all other Steel Castings. Send for 
circular and price list. 
Chester Steel Castings Co., 407 Library St., Phila, Fa. 



» 



' TILE AND C LAY RETORTS ALL SH APE 

/■l\.H*B0RGNER& O'BRIEN *- 

ABOVE RACE, PHILADELPHIA 



MEW YORK BELTING AND PACKING COMP'Y. 

^iulilllllllllli^ The Oldest ami Largest manufacturers of the Original 

SOLID VULCANITE 

EMERY WHEELS. 

All other kinds Imitations and Inferior. Our name Is stamped in full upon all our 
^^llltlllllltllUllllllMlllllilllllli^ standard BELTING, PACKING, and HOSE. 
^■IIPIP^ Address NEW YORK BELTING AND PACKING CO., 

Emery" Wheel. JOHN H. CHEEVER, Treas. NEW YORK. 
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Wood-Working Machinery, 

Suoh as Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising. Moulding, and 
Re-Saw Machines. Eastman's Pat. Miter Machines, and 
Wood-Working Machinery generally. Manufactured by 
WITHERBY, RUGG & RICHARDSON, 

36 Salisbury street, Worcester, Mass. 
( Shop formerly Occupied by R . BALL & CO. ) 



TELEPHON F Price I3.S0. Pat\i 
Circulars free. Holcomb & Co., Mallet Creek, Ohio. 




BARN IS' PATENT FOOT 
POWER MACHINERY. 

CIRCULAR SAWS, SCROLL 
SAWS, LATHES. FORMERS, MOR- 
TISBRS, TBNONBRS, &c, for actual 
workshop business. 

Complete outfits for Mechanics 
and Amateurs. 

Machines on TRIAL, if de- 

S TKED 

Say where you read this, and .send 
for Descriptive Catalogue and Price 
List. w. F. & John Barnes, 

Kockford, 111. 




SHEPARD'S CELEBRATED 

|i0 Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans. 

H. L. SHEl'AKD •& CO., 
331, 333, 335. & 337 West Front Street, 
Cincinnati, Ohio* 



Grain Speculation 

in large or small amounts. $25 or $25,000. Write 
W. T. SOULE & CO., Commission Merchants, 
U0 La Salle St., CHICAGO, ILL., for Circulars. 



AACilTC Catalogue tree. $7 per day made easy. 
AUCH I 9 J. F. GAGE & CO., Boston, Mass. 



THE HOLLY a 
SVSTEM OF STL 

F0RCITIES ANDV'LU 






KICK 



ET PLUNGER STEAM PUMPS. 

FOR EVERY DUTY. 

VALLEY MACHINE CO., 

EASTHAMPTON, MASS. 




FOR A 
COMBINED 

Punch andShears 

of "beautiful design, of great strength 
and capacity, and thoroughly reli- 
able, address 

Lambertville Iron Woiks, 

LAIUBERTVILLE, N. J. 



SPARE THE C ROT ON AND KATE THE UUhT. 

Driven or Tube Wells 

furnished to large consumers of Croton and Itidgewood 
Water. WM. D. ANDREWS & BRO., 235 Broadway, N.Y., 
who control the patent forGreen's American Driven Well. 



JOHN R.WHITLRY& CO. 

European Representatives of American Houses, with 
First-class Agents in the principal industrial and agricul- 
tural centers and cities in Europe. London, 7 Poultry, 
B. C. Paris, 8 Place Vendome. Terms on application. 
J. R. W. & Co. purchase Paris goods on commission at 
shippers' discounts. 



Pond's Tools, 

Engine Lathes, IMaiiers, Drills, <fcc. 

DAVID W. POND, Worcester, Mass. 



-*9i cut s-rc*.«r 



Lathes, Planers, Shapers 

Drills, Bolt and Gear Cutters, Milling Machines. Special 
Machinery. E. GOULD & EBERHARDT, Newark, N. J. 



The George Place Machinery Agency 

Machinery of Every Description, 

121 Chambers and 103 Beade Streets, New York. 




THE BLAKE "LION AND EAGLE" CRUSHER, 

A patented improvement of the former "New Pattern " Blake machine. 
Bag greater tt 1 ength and much greater efficiency than the old. It requires 
only about half the power to drive, and is transported at much less expense 
fthe size most used weighing 5,000 lb. less than the unimproved machine). 
It requires less than half the time in oiling and other manipulation, and 
less than half the expense for repairs. Address 

E. 8. BLAKE & CO., Pittsburg, Pa., 

Sole Proprietors and Manufacturers. 




SPY GLASSES 
FIELD GLASSES, 
MICROSCOPES, 

JAMES W. QUEEN & CO., 

924 CHESTNUT ST., PHILADELPHIA, PA. 

Catalogues sent on application. 
Part 1.— Mathematical Instruments. 
Part 2.— Optical Instruments. 
Part 3. —Magic Lanterns. 
Part 4.— Philosophical Apparatus. 



FOUR SIDED MOULDER, WITH OUT- 

side bearing. We manufacture 5 sizes of these moulders. 
Also Endless Bed Planers, 
Mortisers and Borers. Ten- 
oning Machines, Sash Dove- 
t ilers, Blind Rabbeting 
Machines. Also a large 
variety of other wood 
working machines. 

LEVI HOUSTON, Montgomery, Pa. 




Machinists' Tools. 

New and Improved Patterns. 
Send for new 11 lustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN MANIJFAC TDRI1VG CO., 
New Haven, Conn. 




CAVEATS, COPYRIGHTS, LABEL 
REGISTRATION, E IC, 

Messrs. Munn & Co., in connection with the publica, 
tion of the Scientific American, continue to examine. 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over thirty 
years' experience, and now have unequaled facilities 
for the Preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for PatentB in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Registration of Labels, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness,! on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to procure them; directions concerning Labels, Copy- 
rights, Designs, Patents, Appeals, Reissues, Infringe- 
ments, Assignments, Rejected Cases, Hints on the Sale 
of Patents, etc. 

Foreign Paten**.— We also send,/r«« of charge t q 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that,_as a general rule, any invention that is- valu. 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five pater ts— embracing Canadian, English, German, 
French, an»l Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about one 
hundred and FiFTr millions of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent ia 
$75; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Patents,— Persons desiring any patent 
issued from 1836 to November 20, 1866, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications. 

Any patent issued since November 30, 1866, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents Bent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 25 cents, mailed free. 

Address 

MUrTK & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, New York. 

BRANCH OFFICE— Corner of F and 1th Streets, 
Washington,!). C. 



Roots' New Iron Blower. 




POSITIVE BLAST. 

IRON REVOLVERS, PERFECTLY BALANCED 

IS SIMPLER, AND HAS 

FEWER PARTS THAN ANY OTHER BLOWER, 
P. H. & F. M. ROOTS, Manufrs, 

CONNERSVILLE, IND. 
S. S. TOWNSENO, G.n. Agt, j | gjfjg* «■• V ^ 
WM. COOKE, Selling Agt., 6 Cortlandt Street, f YORK. 
JAS, BEGGS & CO., Selling Agts.,8 Dey Street, > 
SEND FOR PRICED CATALOGUE. 
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Inside Pase, each insertion - --- 75 cents a line. 
Back Page, each insertion -- - Si. 00 a line. 

(About eight words to a line.) 

hngravings may head advertisements at the same rate 
perline^by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 

fW The publishers of this paper guarantee to adver- 
tisers a circulation of not less than 50,000 copies every 
weekly issue. 




"BUCKEYE" 
LAWN MOWER. 

The lightest and easiest run- 
ning Mowek ever made. 

Strictly First Class. 
MAST, F OOS & CO., 

Springfi eld, Ohio. 
Send for catalogue. 



MillStones and Corn Mills. 

We make Burr Millstones, Portable Mills, Smut Ma- 
chines, Packers, MiJl Picks, water Wheels, Pulleys, and 
Gearing specially adapted to Flour Mills. Send for 
catalogue: 

J. T. NO YE «fc SONS, Buffalo, N. Y. 



HWJOHHS 

LIQUID PAINTS 

are strictly pure linseed-oil paints of a higher grade 
than have ever before been manufactured for structural 
purposes. 

A saving of 25 to 33 per cent, of customary outlays 
can be effected by the use of these paints. Samples of 
sixteen newest shades for dwellings sent free by mall. 

Be sure and get the genuine t which are manufac- 



tured only by 



H. W. JOHNS M'F'G CO., 

87 maiden Lane, New York. 

Sole Manufacturers of Genuine ASBESTOS 

ROOFING, BOILER COVERINGS, &c. 

PT" Descriptive Price Lists free by mail. 



WATCHMAN'S IM- 
proved Time Detector, 
with Safety Lock At- 
tachment, Patented 1875- 
5-7. Beware of Infringe- 
'{ ments. This Instrument 
I is supplied with 12 keys 
I for 12 different stations. 
Invaluable for all con- 
cerns employing night 
watchmen. Send for cir- 
culars to E. IMHAUSBK, 
P. O. Box 2875. 212 Broadway, New York. 




Scott's Gear Moulding Machines, 

AIR COMPRESSORS & ROCK DRILLS. 
Delamater Iron Works, 

Boiler IHakers, Engine Builders, 
and Founders, 

FOOT OF \V. 13th ST., North River, NEW YORK. 

ESTABLISHED 1841. 




J. STEVENS & CO., 

P. O. Box 28, Chicopee Falls, Mass. 

Manufacturers of Stevens' Patent Breech- 
Xoading Sporting and Hunters' Pet Rifles, 
Single and Double Barrel Shot Guns, 
Pocket Rifles, Pocket Shot Guns, Gallery 
Rifles, Superior Spring Calipers and Divid- 
ers, including the New Patent Coil Spring 
Calipers; also Double Lip Countersinks and 
Hathaways' Patent Combination Gauge. 



THE PrCTET 
ARTIFICIAL ICE COMPANY, Limited, 

Ice Machines to make from 20 pounds per hour to 50 tons 
per day, at 36 Cortlandt St., New York. P. O. Box 3083. 



BI-SULPHIDE OF CARBON. B cfeve^ro R ' 




THE FORSTER-FIR- 

MIN GOLD AND SILVER 
AMALGAMATING COMP'Y 
of Norristown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
works up to assay, and re- 
covers the mercury rapidly. 
Apply as above . 



FRIEDMANN'S PATENT INJECTOR, 

The best 



BOILER 



In the world. 
Simple, Reliable, and Effective. 

40,000 IN ACTUAL USE. 

NATHAN & DREYFUS, 

Sole Manufacturers, NEW YORK. 

Send for Descriptive Catalogue. 




The attention of Architects, Engineers, and Builders 
is called to the great decline in prices of wrought 

STRUCTURAL IRON. 
It is believed that, were owners fully aware of the small 
difference in cost which now exists between iron and 
wood, the former, in many cases, would be adopted, 
thereby saving insurance and avoiding all risk of inter- 
ruption to business in consequence of Are. Book of de- 
tailed information furnished to Architects, Engineers, 
and Builders, on application. 



THE MACKINNON PEN OR FLUID PENCIL 



Particulars nailed Free. 
MACKINNON PEN; CO., 

200 Broadway,near Fulton St., N.Y. 



The New York Ice Machine Company, 

21 COLTRTLANDT STREET. ROOM 54. 

Low Pressure Binary Absorption System. 

Advantages over other machines. 

Makes 35 per cent, more Ice. Uses only H water of con- 
densation. No Pressure at rest. Pressure in running, 
14 pounds. Self-lubricating. No Leaks, non-inflamma- 
ble. No action on Metals. Easy Attendance. 




COLUMBIA BICYCLE. 

A practical road machine. Indorsed 
by the medical profession as the most 
healthful of outdoor sports. Send 3 
cent stamp for 24 page catalogue, with 
price list and full information, or 10 
cents for catalogue and copy of The 
Bicycling World. 

THE POPE M'F'G CO., 
89 Summer Street, Boston, Mass. 



WfflL A. HARRIS. 

PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk West from station . 
Original and Only builder of the 

HAKKIS-CORLISS ENGINE 

With Harris' Patented Improvements* 
from 10 to 1,000 H. P. 



INVALID ROLLING CHAIR. 

(RECLINING) 

A Prleeleu boon 

'to thoie who are a 

unable to walk. J 

Hon. A. H. Stephens,! 

M. C.j and hundreds ^ 

of others use them.* 

Send for Circular to 

FOLDING CHAIR CO.. New Haven. Conn. 
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OGARDUS' PATENT UNIVERSAL ECCEN- 
j_> TBIC M1XLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica. 
etc., and whatever cannot be ground by other mills, 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts., New York. 




WOOD SOLE SHOES. 

The cheapest, most durable, 
warm, good looking, and tho- 
roughly waterproof shoe. Par- 
ticularly adapted to Brewers, 
Miners, and all classes of labor- 
ers. Send stamp for circular 
and price list. 

CHAS. W. COPELAND, 
122 Summer St., Boston, Mass. 



BUY NO BOOTS OR SHOES 

Unless the soles are protected by Goodrich's Bessemer 
Steel Rivets. Guaranteed to outwear any other sole. All 
dealers sell them. Taps by mail for 75 cents in stamps. 
Send paper pattern of size wanted. H. C. GOODRICH, 
19 Church St., Worcester, Mass. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

V. B. FRANKLIN,!. Pres't. J. M. ALLEN, Pres't. 
J. B. PIERCE, See'y. 




BOILER COVERINGS. 

Plastic Cement and Hair Felt, with or without the 
Patent "AIR S P A C E " Method. 

ASBESTOS MATERIALS, 

Made from pure Ita Ian Asbes os. in fiber, mill board, and 
round packing. THE CHALMERS-SPENCE CO., 

40 John Street, and Foot of B. 9th Street, New York. 



ILLUSTRATIONS OF ALL KINDS MADE QUICKLY AND CHEAPLY. 




ILLUSTRATED CIRCULAR SENT ON RECEIPT OF STAMP. 



HARDWOOD LUMBER 



Mahogany, Bosewood, Satlnwood, French and American 
Walnut, Burl Veneers, Hungarian Ash, Amaranth, etc., 
etc. Manufacturers will find our stock unusually choice 
and prices low. Full line of Rare and Fancy Woods 
planed for Amateur's use. 

GEO. W. READ & CO., 

186 to 200 Lewis St., New York. 



THE BAKER BLOWER. 
Centennial Judges Kepor t. 

" Good Design and Material. Very 

efficient in action. With the specialad- 

ii vantages that they can be connected 

la for motion directly with engine with* 

p out the use of gearing or belting." 

SEND FOR CATALOGUE. 



WILBRAHAM 

i ▼rankford Avenue, 




BROS. 

No. 2318 ~* ' " • - 
PHILADELPHIA, PA. 



GENUINE BABBITT METAL, 

Fine Brass and Composition Castings, 
E. SI KB BINS M'F'G CO., SPRINGFIELD, MASS. 



M 



ICROSCOPES, OPERA GLASSES, SPY 

Glasses, Spectacles, Thermometers, Barome- 
ters, Compasses. K. ifc J . BECK, 

Manufacturing Opticians, Philadelphia, Pa. 
Send for iLLDSTBATisD Priced Catalogue. 



Holly's Improved Water Works t 

Direct Pumping Plan. Combines, with other advan- 
tages, over older systems, the following : 1. Secures by 
variable pressure a more reliable water supply for all 
purposes . 2 . Less cost for construction. 3. Less cost 
for maintenance. 4. Less cost for daily supply for all 
use of Holly's Improved Pumping Machinery. 5. Af- 
fords the best fire protection in the world. 6. Largely 
reduces insurance risks and premiums. 7. Ufepensea 
with fire engines, in whole or in part. 8. Reduces fire 
department expenses. For information by descriptive 
pamphlet, or otherwise, address, the 

HOLLY MANUFACTURING CO., Lockport, N. Y. 



AHEAD OF ALL COMPETITION! 

X88O. 




Lawn Mower 



EIGHT SIZES FORfHAND USE. 

Weighing from 22! to 51 lbs. 

THREE SIZES FOR HORSE POWER. 

The Tery large increase in our sales last year prove 
that these machines fully sustain the awards "AS 
THE BEST" made to them at the great Centennial 
"hundred day trial," in Philadelphia, in 1876, and 
their complete victory at the Paris Exposition in 1878. 
We offer for 1880, Machines from entirely new patterns 
and greatly improved in every respect. 

Examine our New Lawn Sweepers. Hand or Horse 

GRAHAM, EMLEN <fc FASSMORE, 

Patentees and Manufacturers. 
'631 Market St., Philadelphia, Pa. 

Send for Descriptive Catalogue with prices. 




PATENT 

Galvanized Iron Tackle Blocks 

For all Hoisting Purposes. Light, Easy Run- 
ning, Durable. Superior to all Wood Blocks. 
Cheaper than all other Iron Blocks. 

PROVIDENCE TOOL CO., 

/ Providence. It. I. 




A NEWJREATMENT %£2Wff8Ztie%SZ 

pepsla, Headache, Debility, Neuralgia, Rheumatism* 

ana all Chronic and Nervous Disorders. 

ACTS D I R ECTL Y upon the great nervous and organic centres, 
ana cures by a natural process of revitalization, f 

, HAS EFFECTED REMARKABLE CURES, which are 

.attracting* wide attention. _ . . „ _. . 

'HAS TJEEN USED BY Et. Rev. John J. Keane, Bishop of 

Richmond, va.,Hon7wm. D. KeUey, T. S^Arthur, and others, who 

have been la] * "' 



testimony to its curative pow«r i . , _ 

and intelligence."— Latheran Observer. " The cures which have been Ob. 
tained by this new treatment seem more Uke miracles than cases of natural 
healing.''— Arthur'* Some Magazine. " There is no doubt as to the genuine. 
and positive results of this treatment."— Boston Journal of Commerce. 



THE OXYCEN HOME TREATMENT contains two months' supply, 
' inhaling' apparatus and full directions for use. 
^Treatise on Compound Oxygen, 



ding apparatus and 

SENT FREE: ■-"- 

id a large 



ving the history of tola new 
"rite for it. Address 



_ j record of most remat&sble cures. 

ADMINISTERED BY INHALATION. uo» and nil Glrard St., Philadelphia, Pa. 



THE TANITE GO., 

STROUDSBURG, PA. 
EMERY WHEELS AND CRINDERS. 

LONDON— 9 St. Andrews St ., Holborn Viaduct, E. C. 
LIVERPOOL-^ The Temple, Dale St. 



ROCK DRILLING MACHINES 
AIR COMPRESSORS. 

MANUFACTURED BY BuRLEIGhRoCkDrIU C 
SEND FOR PAMPHLET. FITCHBURC. MASS. 



| OBGAX BEATTY FlAKCf 

c New OBGANB 13 Stops, 3 aet Golden Tongue Reeds-S * let's. SB 
Knee Swells, Walnut Case, warnt'd « years, Stool k Book SOS. 
yew Pianos, #143 to gSSS. «3~ Newspapersent Free. 

Address Daniel F. Beatty, Washington, New Jersey^ 



Pyrometers, S?SnfiSS?aJ?Sp^ 

Boiler Flues, Superheated steam, Oil stills, etc. 

HENRY W. BULKLBY, Sole Manufacturer, 

149 Broadway, N. Y. 



PORTLAND CEMENT, 

From the best/London Manufacturers. 

K. B. & S. AND BCBHAM CEMENTS. 

For sale by JAMES BRAND, 85 Beekman St., New York. 

FOOT" PRESSES 

STILES & PABKEB PRESS CO., MWdletown, Conn. 



Tie Roiier Patent Single Iron Plane, 

Made of extra quality iron. A 
practical laborsavingtool. Cuts 
against the grain equally as well 
as with it. Can be adjusted in- 
stantly to cut a coarse or fine 
shaving, and excels any double 
iron plane ever produced. Address IjAFLIN MANU- 
FACTURING CO., North Elm Street, Westfleld, Mass. 




The Asbestos Packing Co., 

Miners and Manufacturers of Asbestos, 
BOSTON, MASS., 
OFFER FOR SALE: 
PATENTED ASBESTOS ROPE PACKING, 
" " LOOSE " 

" " JOURNAL " 

" « WICK " 

" " MILL BOARD, 

" " SHEATHING PAPER, 

" « FLOORING FKLT. 

" " CLOTH. 



BROWN S PAlSPi_iT 

Chafts.Hanoers, 



At low prices. Largest assortment. A.&F. 
| BROWN, 57, 59, & 61 Lewis St., New York. 




OF THE 



Jfrfetttific ^mxxtm 

FOR 1880. 

The Most Popular Scientific Paper In the World. 
VOLUME XLII. NEW SERIES. 

Only $3*20 a Year, including; postage* Weekly. 
52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages ot useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in The Scientific 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; Six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of TseSoienttfic Ameri- 
can will be supplied gratis for every club of five subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific American and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

Thesafestway to remit is by Postal Order, Draft, or 
E press. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc . , payable to 

MUNN & CO., 

37 Park Row. New York. 

To Foreign Subscribers.— Under the facilities of 
the Postal TJnion,the Scientific American is nowsent 
by post direct from New York/with regularity , to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies ;~to France, Austria, Belgium, German > , 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent toforeign countries, Canada excepted, 
$4, gold, for Scientific American, l year ; $9, gold, for 
both Scientific American and Supplement for 1 
year. This includes postage, which we pay. Remit by 
postal order or draft to order of Munn & Co., 87 Park 
Row, New York. 



rpHE "Scientific American" is printed with CHAS. 
± ENEU JOHNSON & CO.'S INK. TenthandLom- 
bard Sts., Philadelphia, and 50 Gold St., New York. 
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